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EPA COMMENT RESPONSE SUMMARY

Appendix A presents a compilation of the Berry's Creek Study Area (BCSA) Cooperating Parties
Group (the BCSA Group) responses to the U.S. Environmental Protection Agency (EPA)
comments on work plans and reports prepared over the course of the remedial investigation (RI).
As agreed upon with the EPA, the Phase 1 Site Characterization Report and the Phase 2 Site
Characterization Report were not revised and reissued in response to EPA comments; EPA
comments were considered in the development of subsequent work plans and reports. In many
cases, comments received were related to topics that were the subject of ongoing or future
investigations; thus, fully addressing these comments was deferred to the Rl Report when all data
and lines of evidence could be assembled.

The BCSA Group’s comment responses are documented in the following three attachments:

e Attachment Al presents the subset of EPA comments on past BCSA reports that were either
not fully addressed by the BCSA Group’s previous comment responses, were deferred to the
RI Report, or involve a topic upon which the BCSA Group’s understanding has advanced as
additional data, information, and analyses have become available over the course of the RI.
Attachment Al consists of a series of tables, sorted by deliverable(s), that present the EPA
comment, the BCSA Group’s previous response to the comment, and the location in the RI
Report where the topic is discussed.! Where appropriate, the table includes additional detail
regarding how the topic is addressed in the Rl Report.

e Attachment A2 provides a complete set of the BCSA Group’s previous responses to EPA
comments on the Phase 1 Site Characterization Report, the Phase 2 Site Characterization
Report, the RI/FS Work Plan and Quality Assurance Project Plan (QAPP), and various work
plan and QAPP addenda prepared over the course of the RI.

e Attachment A3 provides the BCSA Group’s previous responses to EPA comments on the
Memorandum on Human Exposure Scenarios and Assumptions (MESA) and the Pathways
Analysis Report (PAR).

! Note that the EPA comments and previous BCSA Group responses are replicated from the original documents;
however, spelling and grammatical errors have been corrected. In addition, references to the original comment
responses (Attachment A2) have been added where appropriate.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the
No. Section No. Agency Comment Previous BCSA Group Response® RI Report

2 General |There is an awkward avoidance of any specific company name in | The Group has compiled available data regarding potential current and historic discharges to the BCSA (Figures 1A through [RI Report - Section 6.1 presents a
the reports. Even names of the Superfund sites are omitted. At the |1D). The figures are provided for reference throughout the RI/FS and will be updated periodically. They identify several types |discussion of past and ongoing sources
same time the NJSEA, Teterboro Airport, and landfills are of sites, using both publically-available datasets, as well as information developed during the Phase 1 investigation. Mapped |to the BCSA.
specified. EPA has given deference to the BCSA Group in locations include Group member sites as well as other facilities. The following types of sites are depicted on the figures:
allowing the reports to omit the names of facilities that have Superfund sites, NJDEP Known Contaminated Sites, sites with NJPDES Discharge to Surface Water permits, unpermitted
contributed contaminants to the system, but the current approach  |outfalls observed during Phase 1, historical landfills and dumps, and historical sewage treatment plants.
seems hypocritical.

4 General |The agencies (EPA, NJDEP, NOAA and F&WS) have had lengthy |The BCSA Group recognizes that reference sites have a role to play in both the risk assessment and risk management RI Report - Section 5.5
discussions regarding the proposed reference areas. The problem  [components of the RI/FS. However, the BCSA Group does not understand the value of comparing the BCSA to a pristine Appendix J.
seems to be that there are no appropriate reference areas in the reference site if remedial goals will be established in the context of an urban setting. With respect to risk assessment, cleanup
Meadowlands for all purposes. EPA recommends selecting two goals will be derived from site-specific risk characterization and modified based on an understanding of reference site and Section 5.5 presents a discussion of
different types of reference locations; specifically one for risk background conditions. Further discussion of the reference sites, risk assessment, and risk management process will be regional urban background for the
assessment purposes and one for risk management purposes. The  |included on the agenda for an upcoming meeting with EPA. BCSA site.
risk assessment background location will be used to derive clean-up
goals, while the risk management background locations will be With respect to the recommendation that the Group use the Mullica River as a reference location, a detailed site-specific Appendix J presents the compiled data
used to fine-tune the clean-up goals to derive preliminary remedial [evaluation of the Mullica River as a potential reference area for the BCSA was provided in Appendix P of the Phase 1 Site and the results of the analyses conducted
goals which reflect the urbanization of the Site. To calculate risk  [Characterization report. The evaluation used multiple criteria, consistent with relevant EPA guidance and scientific literature. |to support the evaluation of regional
assessment derived clean-up goals, EPA recommends the use of the |Based on this analysis, the Mullica River does not meet the requirements set forth under CERCLA (i.e., that a suitable concentrations of COPCs in the
Mullica River. The portions of the Mullica River selected should |reference site exhibits the ecological conditions that would be attainable at the site but for the release of the hazardous urbanized area surrounding the BCSA.
have similar salinities to the portion of Berry’s Creek that it is substance [CERCLA, 43 CFR 11.14]).
being compared to. Sediment and surface water data should be
collected from this area. Several risk management reference Unlike the Mullica River watershed, the BCSA and the Meadowlands in general have been subject to a century of non-point
locations, as proposed should be continued to be investigated. source pollution from urban runoff, placement of fill in the wetlands, and extensive hydrologic modifications (e.g., extensive
These should be located within the Hackensack watershed and ditching and diking to eradicate mosquitos) that are not related to CERCLA releases. In conclusion, the significant differences
reflect the urbanization of the area (e.g. nutrient loading, between BCSA and Mullica River in terms of physical, chemical, and biological characteristics make the Mullica River an
wastewater treatment plant discharge, etc.). From these areas unsuitable reference site for the BCSA. To further understand the influence of regional background conditions on the BCSA
sediment, surface water and biota (crabs, mummichog, mammals, |ang the three urban reference sites, sampling of the surface water, sediment and biota was substantially increased in Phase 2.
plants, insects) samples should be collected. EPA believes that this | addition, a regional background data review task has been added to the scope of work (Task 8, Section 3.8 of the
approach is a realistic compromise given the levels of Phase 2 Work Plan Addendum).
contamination in many of the areas previously discussed as
potential reference areas. These two sources of urban background and reference site data along with the extensive data from the four BCSA study

segments will provide a strong basis for understanding what the site conditions would be but for the release of hazardous
substances within the BCSA.
7 General |The Conceptual Site Model does not adequately discuss the Resuspension mechanisms are recognized as an important component of the CSMs (Figures 3-27 to 3-31 in the Phase 1 Resuspension and the fluff layer are

importance of resuspension due to tidal energy. More information
on the non-compacted surface "fluff" layer should be incorporated
into the CSM.

Report, February 2010). Additional information regarding resuspension in the BCSA, including the importance of the fluff
layer, was included in the Group’s presentation to EPA during the work session on August 4, 2010 (slide numbers 14-17,
available on the BCSA EPA Deliverables Website). The Group is proposing to take several steps to evaluate the deposition,
accretion, resuspension, and erosion dynamics throughout the BCSA in more detail going forward (see Section 3.1 of the
Phase 2 Work Plan Addendum; Geosyntec, April 2011). Ensuring that sufficient data are collected to thoroughly evaluate the
relative importance of these mechanisms was a focus of the Phase 2 Work Plan revisions. The Phase 2 Report will present
updated CSMs that reflect the Group’s understanding of resuspension and sediment transport mechanisms in the BCSA based
on analysis of Phase 1 and Phase 2 data.

discussed extensively in the Rl Report,
including, but not limited to:

Sections 4.7, 5.2, 6.2, 6.3, and 8.1.4
Appendix E - Sections 3.5 and 4.3
Appendix G - Section 3.1

Appendix H - Section 3.2.
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

9 General |EPA's oversight contractor evaluated the low resolution cores using |It is important to recognize that the idealized conditions listed above often do not hold completely true in complex Appendix F - Attachment F1 provides a
the following geochemistry criteria for radionuclide dating of environmental settings such as the BCSA. Although radionuclide data from the Phase 1 low resolution cores do not comprehensive summary of the
sediment cores: consistently meet the requirements of an idealized profile outlined above, the Group determined that the data nevertheless geochronological data collected during

(1) a clear Cs-137 peak with peak concentration greater than 0.5  [provide useful information regarding deposition in the BCSA with appropriate consideration of sources of uncertainty during [the RI, as well as the basis for estimating
picocuries per gram (pCi/qg), data interpretation. The geochronology data were therefore evaluated in conjunction with other LOEs (e.g., bathymetric, sediment deposition rates in each core.
(2) non-detected Cs-137 concentrations are only measured at depth [geophysical, and grain size data) when identifying appropriate locations for more detailed high resolution sediment cores in

intervals that are below the 1954 time horizon, and Phase 2. The Group will consider the agency comments regarding radionuclide data interpretation during the evaluation of

(3) same grain size exists throughout the core. Phase 2 high resolution cores. Please also refer to responses to Comments #231 and #234 regarding **’Cs data interpretation.

The evaluation of the 27 low resolution cores that were collected in

Phase 1 found only 3 cores that would be considered datable by the

above criteria. The 3 datable cores include; 168 (UBC) with a 0.54

cm/yr rate; 178 (UBC) with a 0.98 cm/yr rate, and 186 (UBC

mudflat) with a 0.33 cm/yr rate. Rates presented here were

calculated as part of the analysis and are lower than the “preferred”

sedimentation rates stated in Table O-1 in Appendix O. This

information suggests that the report may overemphasize

sedimentation rates with the BCSA.

10 General  |A surface sediment concentration map for Be-7 bearing sampling | Results of the "Be samples proposed as part of the Phase 2 high-resolution coring program will be considered in combination [Appendix F - Attachment F1 includes
locations only should be included. In order to evaluate recent with the Phase 1 "Be results, and the value of a plan-view analysis of the complete 'Be dataset will be considered at the the results of 'Be data collected during
deposition utilizing Be-7, a separate program to re-occupy the Be-7 |compjetion of Phase 2. Shallow sediment samples (0 to 2.5 cm) have been collected for COPC analysis in 40 locations as part [the RI.
bearing sampling locations from Phase 1 with the collection of a 0- | ¢ the phase 2 investigation, and those results will be considered in the context of other data relating to sediment dynamics in
2 cm sediment sample and analysis for Be-7, PCB (congeners?),  |te BCSA. Evaluation of sediment resuspension and transport are a primary focus of the Phase 2 sampling program, as
mercury, and methylmercury should be considered. Such a described in the response to Comment #7.
program would provide better information with respect to the
resuspension and transport in the system.

15 General  |A hydrodynamic model should be developed for Berry's Creek. The hydrodynamics of the BCSA are being evaluated in detail through collection of extensive data during a full range of flow |A hydrodynamic model has been

Most of the data collections to support such a model are being
conducted already, and the regional hydrodynamic model for the
Newark Bay and surrounding waters would help provide boundary
information.

and tide conditions over a 3 year period. The BCSA Modeling Plan calls for a careful review of the additional modeling needs
following Phase 2. Modeling tools that are the best match for the BCSA physical, chemical and biological templates and site-
specific study questions will be incorporated into the Phase 3 work scope. Application of the regional model, which was
designed primarily for large scale TMDL analysis of major waterways, is not well suited to the finer scale transport process
assessment that is required in the shallow waterway and extensive fringing marsh system of the BCSA. The BCSA Group has
begun exploration of potential hydrodynamic modeling of the BCSA and is exchanging information with the UOP modeling
team, which is evaluating the Ackerman’s Creek area.

developed for the BCSA. The model and
associated results are presented in
Appendix G - Section 2 and

Attachment G5.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

16 General |Further discussions are warranted between the agencies and the As a result of recent discussions with the agencies, the Group has agreed to evaluate the dioxin-like PCB congeners from the |The Group collected PCB and
BCSA Group on whether dioxin should remain a COPC, and if so, [UOP congener data and will likely collect additional PCB congener data in Phase 3. This is consistent with the findings that  |dioxin/furan congener data for tissue in
how that risk calculation would be made. PCB contamination is site-related. Since dioxin is not site-related, the Group has proposed to take into account regional risk  |Phase 3. These data were evaluated

assessment of dioxins by NJDEP related to the regional fish and crab advisory. The BCSA Group will discuss this topic along with the Phase 1 dioxin/furan
further with EPA. sediment data in the Rl and
Risk Assessment Reports.
Appendix F - Attachment F5
Appendix L - Sections 6.1.4 and
Attachment L8
Appendix M - Sections 5.6.5 and 5.6.6
and Attachment M5.

19 Executive |page ES-6, 3 bullet from bottom — Surface water standards require|Subsequent evaluations of surface water data will consider dissolved and total concentrations, as appropriate, depending upon [Appendix L - Attachments L4, L5, L6

Summary  [comparison to unfiltered samples. the constituent and exposure route being evaluated. Please also refer to the response to Comment #69 regarding selection of  |Appendix M - Sections 3.4 and 5 and
surface water screening criteria. Attachment M1.

21 Executive | page ES-12, 3" and 4" bullets — Please note, EPA believes it is The camera surveys of human use will be continued at several locations. The objective is to ensure a robust data set, as well as |Appendix N presents the results of the

Summary  finappropriate to utilize the camera data for adjusting consumption [data from additional seasons to reduce uncertainty in assumptions regarding the frequency and duration of human activity. human use surveys. These results were
assumptions, although it may be discussed in the uncertainty considered in the BHHRA
analysis. (Appendix M).

22 1.2.2 Section 1.2.2, Page 1-4: The 3rd bullet under ‘Ecological System’ [The significance of marsh vegetation and sediments for COPC fate, transport, and bioavailability will continue to be evaluated |Section 6.3 of the Rl Report presents a
states that marsh vegetation reduces the bioavailability of during the Phase 2 RI (e.g., Phragmites tissue sampling, marsh sediment methylation/demethylation cores). Please refer to the |discussion of COPC biouptake.
contaminants of potential concern (COPCs); however, the marsh  [response to Comment #17 in the Group's initial response to comments regarding Phase 1 Report revisions. Chemical specific discussions of
areas also provide conditions favorable to generation of methyl bioavailability are presented in
mercury. Given that Phase 2 is attempting to resolve some of these Appendix H - Sections 2.4.7 (Hg),
issues, it is premature to make such a conclusion. 2.5.5 (PCBs). Appendix L presents an

analysis of ecological risk, with
consideration of chemical
bioavailability.

25 1.2.3 Section 1.2.3, Page 1-7: The third paragraph under ‘Study Question [The LOESs supporting net deposition and sediment stability will be summarized in a series of bullet items in the Phase 2 The net depositional and stable character
4’ states that multiple lines of evidence indicate the Study Areais |Report. Regarding additional LOEs, direct measurement of sediment erosion rates via Sedflume during Phase 2 will provide a|of the BCSA is discussed in detail in
net depositional and stable. The lines of evidence should be guantitative measurement of sediment stability that can be used to determine the potential for sediment mobility in the BCSA [multiple locations in the Rl Report,
summarized in a series of bullet items. Key empirical methodsto |(Section 3.1.7, Phase 2 Work Plan; Geosyntec, April 2011). The findings from the sedflume study, as well as other LOEs including, but not limited to: Sections
evaluate sediment and contaminant movement are summarized in  |from Phase 1 and Phase 2, will be presented in the Phase 2 Report to evaluate the role of diurnal and storm tides in sediment 4.7, 5.1, 6.5, 8.1.4, 8.2.3; Appendix F -
Highlight 2-10 of USEPA’s Contaminated Sediment Remediation [resuspension and transport in the BCSA. Please refer to the BCSA Group's original responses to Comment #7 for additional  |Section 3
Guidance. Additional lines of evidence need to be gathered to information regarding assessment of sediment dynamics during Phase 2, Comment #17 regarding Phase 1 Report revisions,  |Appendix G - Section 3.
conclude that the majority of sediments in the Study Area are and Comment #24 regarding evaluation of sediment transport and stability in the BCSA. Refinement of the sediment balance
stable, including time-series observations of surface sediment is a primary focus of the Phase 2 scope of work.
concentrations, comparison of concentration patterns during and
after high energy events, in-situ or ex-situ erosion measurement
studies (e.g., Sedflume), and further characterization of the Study
Area sediment balance.

29 1 Page 1-22, second paragraph: Please add RAGS F (2009) to the list [RAGS F (2009) will be listed as a reference in future documents regarding the BHHRA.. Please refer to the BCSA Group's Please refer to Appendix M -

of EPA guidance documents.

original response to Comment #17 (Attachment A2) regarding Phase 1 Report revisions.

Section 1.2.
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

30 Figures 1-4 |Figures 1-4 a, b, ¢: The deep 15-30 cm transect cores are not The series of Figures 1-4a through d used a global legend that depicted all symbols used in the series, but deep transect cores |Please refer to Appendix F -
depicted in the figures. A figure should be provided that includes |were only collected in UBC (Figure 1-4d) during Phase 1. The legend will be corrected on the relevant Phase 2 Report Attachment F3.
the results of deeper sediment core slices. figures.

33 211 Section 2.1.1, Page 2-3: Summarize the water budget analysis for  [The referenced section was intended to provide a brief summary of the key findings of the water budget analysis and to Detailed discussions of the BCSA water
Lower Berry’s Creek. This segment was omitted in this section of |emphasize updates from the preliminary water budget analysis presented with the Phase 1 Work Plan. Important budget are provided in Appendix G -
the report. considerations from the water budget analysis for LBC are summarized below. Section 2 and Attachment G2.

Due to its direct connection with the Lower Hackensack River and limited upland runoff inputs, LBC is more efficiently
flushed by tidal action than the upper reaches of the BCSA. Historically, LBC supported substantially greater tidal energy;
however, construction of BCC and the resulting reduced connection of LBC with the rest of the BCSA waterways resulted in a
substantive reduction in the tidal prism conveyed through LBC. The degree of connectivity between LBC and BCC and MBC
was not fully understood at the time the Phase 1 Report was submitted. Additional hydrologic data was collected subsequent
to submission of the Phase 1 Report, and data collection will continue throughout Phase 2. The water budget for LBC will be
revisited in the Phase 2 Report.

35 2.1.2.4 |Section 2.1.2.4, Page 2-7: A brief description of bathymetric data [A brief description of the bathymetric data will be included in the Phase 2 Report and R1 Report. A detailed description of site{Appendix G - Section 3.2 presents a
by reach should be included in the text. wide bathymetric data for the main stem of Berry’s Creek was presented in Appendix IV (Bathymetric Final Report) of the detailed discussion of the BCSA

“Geophysical Investigation of Surface and Subsurface of Berry’s Creek and Berry’s Creek Canal Study Area (BCSA)”, morphology drawing from multiple data

submitted to EPA in June 2008, and is available on the EPA Deliverables Website. sets, including the bathymetry data sets.
Attachment G1 presents the digital
elevation model that was developed for
the BCSA site.

38 2.1.3.1 |Section 2.1.3.1, Page 2-11: Although turbidity levels may increase(Based on a review of the data presented in the referenced summary table, the average high tide turbidity was similar in BCC |Appendix E - Section 3.5 presents a
in reaches closer to the Hackensack River during spring tides, theland UBC; average low tide turbidity was slightly higher in UBC. The minimum turbidity measured during the three quarters |discussion of spatial and temporal
PRPs should also state that turbidity levels are generally lower|available at the time the Phase 1 Report was submitted was measured in UBC (5.1 NTU), and the maximum turbidity was distribution of suspended solids in
closer to the Hackensack River and higher in the upper reaches|measured in BCC (183.4 NTU). Patterns in water quality parameters will be further evaluated at the conclusion of Phase 2. BCSA based on multiple LOEs
(UBC) as observed in summary table provided in text. Please refer to the Group's original response to Comment #17 (Attachment A2) regarding Phase 1 Report revisions. (including turbidity).

40 2.1.3.1 |Section 2.1.3.1, pp. 2-12, dissolved oxygen - Based on the data Based on a review of the indicated text, the statement is accurate as presented. The text states that the DO concentrations were |Appendix E - Section 3.2 presents a
shown on the table on 2-13, it does not seem appropriate to say that |typically highest during low tide; the only exceptions to this statement are the minimum and average values recorded at discussion of DO levels in BCSA.
the highest DO levels are observed during low tide. stations BCC and PPR. Patterns in water quality parameters will be further evaluated at the conclusion of Phase 2.

41 2.1.3.1 |Section 2.1.3.1, Page 2-13: For seasonally-variable parameters, Comment noted. The Group will evaluate alternative means of presenting the water quality data during the Phase 2 data Seasonal patterns in BCSA water quality
such as Dissolved Oxygen, it would be better to organize the data |analysis. are presented in Appendix E - Sections
table presentation by season and then by minimum, maximum, and 3.2and 3.5.2.
average.

42 2.1.3.1 |Section 2.1.3.1, pp. 2-13, dissolved oxygen — The table included The DO concentrations presented on page 2-13 are correct. All monitoring stations exhibited periods of both oxygen Appendix E - Section 3.2 presents a

lots of values that show levels of supersaturation of oxygen. Please
confirm that these values are correct, as the system seems to have
numerous occurrences with this condition. If there is
supersaturation during the day, because of algal blooms, then what
happens at night time? Often the respiration at night can deplete
dissolved oxygen to levels insufficient to support fish populations.
Further evaluation of this is warranted.

supersaturation and hypoxia, consistent with scientific literature regarding estuarine water quality. DO saturation is known to
vary widely in estuarine systems on diurnal, seasonal, and interannual timescales (e.g., Wenner et al. 2004). Instances of
oxygen supersaturation are often attributable to photosynthetic activity, though supersaturated conditions do not necessarily
imply the existence of algal blooms. The solubility of oxygen at 25°C and zero salinity is approximately 8.2 ppm O,, and
solubility decreases as temperature and/or salinity increase (USGS 2006). Fluctuations in DO concentrations with respect to
season, time of day, and tide stage are therefore to be expected. DO concentrations were not evaluated with respect to time of
day as part of the Phase 1 analysis. Patterns in water quality data, including DO, will be further evaluated at the conclusion of
Phase 2.

discussion of DO levels in BCSA.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the
No. Section No. Agency Comment Previous BCSA Group Response® RI Report
44 2.1.3.2 |Section 2.1.3.2, p. 2-19, bottom of third paragraph — Starting at Sediment removal in the vicinity of the West Riser Tide Gate was conducted by Morton International, consistent with the EPA]A full description of the sediment
“prepatory....” These sentences are confusing. State which party |approved Sediment Removal Action Work Plan. The sediment removal was conducted to fulfill the requirements of an|removal action in the vicinity of the
implemented the action. Administrative Order on Consent (AOC) between Morton and EPA. Future descriptions of this work will note that is was|West Riser Tide Gate is provided in
completed by Morton. Parsons (2010).”
46 2 p. 2-21: Over four months, the report notes there was very little net [The uncertainty in the freshwater flow estimate is acknowledged in the second paragraph of page 2-21. The cause of this Appendix G - Attachment G2 presents a
freshwater from the creek into the Hackensack River. This may be |uncertainty (i.e., the fact that the tidal influx to and tidal efflux from the BCSA are large and nearly equal) clearly detailed analysis of the BCSA water
an artifact of the analysis given that the number is obtained by demonstrates that the freshwater flow is small relative to the tidal flows (i.e., if freshwater flows were large, the difference budget based on multiple LOEs.
subtracting a very large quantity from a similarly large quantity, between the tidal efflux and influx would be greater and the calculation less uncertain). Consistent with many hydrodynamic
and neither is known to the 1 m? degree of accuracy. aspects of an estuarine system such as the BCSA, quantifying freshwater flows is complex and requires multiple LOEs to Appendix D presents an analysis of
reduce uncertainty. Uncertainty in this calculation will be reduced as additional data are collected for the system and the upland baseflow and storm runoff to the
calculations are tested against other LOEs. The calculations presented in the Phase 1 Report are consistent with the current BCSA.
understanding of freshwater inputs to the system based on the water budget and on the observed salinity gradient across the
BCSA. Substantial additional measurements of freshwater inputs will be collected during Phase 2 (refer to Section 3.1.6 of the
revised Phase 2 Work Plan), and the water budget will be discussed further in the Phase 2 Report.
48 2.1.4.1 |Section 2.1.4.1, Page 2-23, Third Paragraph: Preliminary sediment [The available TSS dataset was limited to three quarters of monitoring at the time the Phase 1 Report was submitted, and the  |Appendix G - Section 3 and
flux calculations should be completed using available TSS data. correlation to turbidity, for which there was a more robust dataset, was relatively weak (see Phase 1 Report, Figure 2-16). The |Attachment G3 present a detailed
Group therefore determined that attempting to calculate a sediment balance using the data available at the time would not discussion of the sediment flux analysis,
provide meaningful information. Additional TSS measurements will be collected in Phase 2 (refer to the BCSA Group's including the basis for the suspended
original response to General Comment #3 [Attachment A2]), and sediment flux calculations will be reevaluated based on the [solids concentrations used in the
complete Phase 1 and Phase 2 dataset. calculations.
49 2.1.4.3 |Section 2.1.4.3, Page 2-24, Last bullet: In this bullet (and also in Comment noted; please refer to the BCSA Group's original response to Comment #17 [Attachment A2] regarding Appendix F - Attachment F1 provides a

Appendix O and other relevant sections of the report that discuss
sediment core geochronology), the text should be modified to
identify some of the potential limitations of the evaluation of
sediment core Cs-137 data. Due to the potential for sediment
transport due to storm events and anthropogenic activities, the
deepest detection of Cs-137 in a particular core may not represent
the 1954 horizon (although the sediments are certainly from 1954
or a more recent date) and the peak detection of Cs-137 in a core
may not represent 1963 because the ‘true’ peak sediment may have
been eroded or removed at some point. Discontinuous core profiles
can confound attempts to estimate deposition rates and additional
criteria for evaluation of profiles are required, for example, at least
a 0.5 pCi/g detection of Cs-137 to confirm the presence of the 1963
sediment horizon.

Phase 1 Report revisions. Potential limitations of Cs-137 data will be taken into account during analysis of the combined
Phase 1 and Phase 2 geochronology dataset, and noted in the Phase 2 Report.

comprehensive summary of the
geochronological data collected during
the RI, as well as the basis for estimating
sediment deposition rates in each core.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report
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No.

Section No.
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Where Comment is Addressed in the
RI Report

50

2.1.43

Section 2.1.4.3, Page 2-25, First bullet: In this bullet (and also in
Appendix O and other relevant sections of the report that discuss
sediment core geochronology), the text should be modified to
identify some of the potential limitations of the evaluation of
sediment core lead-210 (Pb-210) data. Changes in the Berry’s
Creek watershed over history, including the construction of the
Oradell Reservoir and increasing upland development, have likely
contributed to changes in Pb-210 deposition and are likely to
confound attempts to calculate deposition rates that assume
constant deposition. Downcore Pb-210 profiles may be of
extremely limited utility in this system.

Comment noted; please refer to the BCSA Group's original response to Comment #17 (Attachment A2) regarding

Phase 1 Report revisions. Potential limitations of Pb-210 data will be taken into account during analysis of the combined
Phase 1 and Phase 2 geochronology dataset, and noted in the Phase 2 Report. Historical changes to the BCSA watershed and
Hackensack Meadowlands that may have influenced sediment deposition will be evaluated as part of the Phase 2 investigation
(Task 8 — Regional Background Data Review). The potential effect of these changes on interpretation of geochronology data
and calculation of sediment deposition rates will be taken into account during the Phase 2 data analysis.

Appendix F - Attachment F1 provides a
comprehensive summary of the
geochronological data collected during
the RI, as well as the basis for estimating
sediment deposition rates in each core.

51

2.1.43

Section 2.1.4.3, Page 2-25, First Bullet and Page 2-27, Third Bullet:
The report states that the Be-7 “data were evaluated in a qualitative
fashion to identify areas with deposition in the past several months;
any positive readings were found to be indicative of recent
deposition” (page 2-25). A surface sediment concentration map for
Be-7 bearing sampling locations only should be included. In order
to evaluate recent deposition utilizing Be-7, a separate program to
re-occupy the Be-7 bearing sampling locations from Phase 1 with
the collection of a 0-2 cm sediment sample and analysis for Be-7,
PCB (congeners?), mercury, and methylmercury should be
considered. This would provide better information with respect to
the resuspension and transport in the system.

Please refer to the response to Comment #10.

Appendix F - Attachment F1 includes

the results of 'Be data collected during
the RI.

52

2.1.4.3

Section 2.1.4.3, Page 2-25, Second Bullet: The placement on pre-
1950 material (non-detected Cs-137) on top of post-1950 material
(Cs-137 bearing) indicates a physical discontinuity in the core and
the assumption of constant deposition does not hold. Consequently,
cores are not datable (including cores 134, 137, 138, 139, 140, 167,
and 183). Calculation with the “cesium horizon method” needs
additional justification.

Potential sources of uncertainty associated with interpretation of geochronology results will be evaluated in detail and
discussed further in the Phase 2 Report. Nondetect results for **'Cs do not automatically indicate that the associated sediment

was deposited before 1954. Theoretical and observed profiles of **'Cs, such as in Zapata (2002), show that deposited **’Cs
activities decrease steadily in more recent time. Hence, we would predict that shallow samples, assuming they represent recent

sediment, would have relatively low **'Cs. Additionally, the presence of sand, to which radionuclides do not strongly sorb,
may contribute to nondetect results for **’Cs in some samples.

Despite this, it is possible, as noted in several core interpretations presented in Appendix O of the Phase 1 Report, that discrete
intervals of pre-1954 sediments may have been deposited in relatively shallow horizons overlying post-1954 sediment as

indicated by **'Cs presence. These intervals may be due to the erosion of old (pre-1954) soils in upland or marsh areas due to
unusually high-energy storm events or changes in upland development patterns. While it is therefore possible that some
discontinuity may exist in some of the cores (e.g., the majority of the core results from gradual deposition of recent
waterborne sediment, whereas discrete intervals of atypically-aged sediment are added through episodic, high-energy storm
events), such behavior does not automatically render the entire core of no value for quantitative interpretation. If most of the
core presents a coherent trend for interpretation, it is reasonable to proceed with deposition rate estimation accepting that the
interruption of the core by limited, episodic events of discontinuous deposition may introduce limited error to the arithmetic in
the analysis.

Appendix F - Attachment F1 provides a
comprehensive summary of the
geochronological data collected during
the RI, as well as the basis for estimating
sediment deposition rates in each core.
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the
No. Section No. Agency Comment Previous BCSA Group Response® RI Report
53 2.1.4.3 |Section 2.1.4.3, Page 2-25, Second Bullet: The identification of Downcore COPC profiles were evaluated in conjunction with the geochronology data in Appendix O of the Phase 1 Report.  |Appendix F - Attachment F1 provides a
potential 1954 and 1963 horizons from Cs-137 data should be Geochronology data (including Phase 2 high resolution cores) will continue to be evaluated with respect to COPC profiles in  |comprehensive summary of the
confirmed, to the extent possible, by evaluation of downcore COPC |Phase 2. geochronological data collected during
profiles based on contaminant production/release history. the RI, including the distribution of
COPCs with depth.
54 2.1.4.3 |Section 2.1.4.3, Page 2-27: Summarize geomorphological settings [The Group will conduct an analysis of depositional patterns with respect to geomorphological setting as part of the Phase 2 Appendix F - Attachment F1 provides a
for the cores that are identified as depositional locations. analysis. comprehensive summary of the
geochronological data collected during
the RI, including the geomorphological
setting of each core.
55 2 p. 2-28 second to last bullet: The last sentence is confusing because|The sentence intended to state that the geochronology data from Phase 1 indicate that deposition is still occurring in BCC, and |Please refer to Appendix F -
of the verb tense of “reaching”. Is the statement that BCC was built|that equilibrium has not been reached. However, this analysis will be re-evaluated as part of Phase 2. Section 3.2.1 and Appendix G - Section
with excess capacity so it is hasn't yet reached equilibrium (i.e. it is 3.2.3.
currently in the process of reaching equilibrium or it has reached
and maintained equilibrium)?
56 2.2 p. 2-29, Section 2.2, General Comment: In general, the text only  |The Group recognizes that precipitation events are not the only factor contributing to the observed distribution of COPCs in  [The RI Report - Section 5.2,
considers precipitation events as the cause for the observed BCSA surface water. Tidal influence (flow velocity direction) was taken into account in both the discussion (page 2-33, Appendix E - Section 4, and
contaminant distribution; however, the data do not show a clear first bullet; page 2-34, second bullet) and the data presentation on Figures 2-20a-h (flow direction and magnitude indicated by [Attachment E1 present detailed
correlation. Other contributors should be considered as well such  [arrows inset in symbols). However, tidal influence appeared to have a relatively small effect on COPC distribution based on |discussions of the factors that influence
as tidal influence, turbidity, and resuspension. the three quarters of monitoring data evaluated. The difference in COPC detection frequency between wet and dry monitoring [the spatial and temporal distributions of
events appeared to be more apparent than the difference between flood and ebb tide, particularly for mercury and PCBs. The [COPCs in surface water.
influence of suspended particulates on COPC fate and transport was also evaluated through a comparison of paired filtered
and unfiltered sample results (pages 2-35 and 2-36, and Figures 2-22a-d). The factors influencing COPC distribution,
transport, and fate will continue to be evaluated during Phase 2, and the findings will be updated in consideration of the
combined Phase 1/Phase 2 dataset. The importance of resuspension in the BCSA is a focus of the Phase 2 scope of work, as
discussed in the response to Comment #7 and presented in the revised Phase 2 Work Plan (Geosyntec, April 2011).
59 2.2.2.1 |Section 2.2.2.1, Page 2-32: The Phase 1 Report states, “An Please refer to the BCSA Group's original responses to Comments #41 and #56 (Attachment A2). The factors potentially These factors are discussed in Rl Report
important consideration in the evaluation of the data is precipitation |influencing COPC concentrations in surface water (seasonality, tidal influence, suspended sediment, etc.) will be evaluated in |Section 5.2,
events during the sampling event, as described in Section 2.2.1 consideration of the combined Phase 1 and Phase 2 dataset. Appendix E - Section 4, and Attachment
above.” Important considerations should also include time of year El.
and point in tidal cycle when sample was taken.
63 2.2.2.1 |Section 2.2.2.1, Page 2-33: More discussion should be included More detailed analysis of ebb vs. flood tide surface water COPC concentrations will be included in the Phase 2 Report. Please |Please refer to Appendix E -
regarding the conclusion that ebb and flood tide water column refer to the BCSA Group's original response to Comment #17 regarding revisions to the Phase 1 Report Section 4.3; Attachment E1,
mercury concentrations are similar (automated quarterly samples), [(Attachment A2). Sections 3.1 and 3.2; and
with respect to boundary conditions and other factors. Exhibit 1 Figures 81 to 102.
66 2.2.2.1 |Section 2.2.2.1, Page 2-34, First Bullet: The information provided [This comment will be taken into consideration during the preparation of the Phase 2 Report. Please refer to the BCSA Group's |Please refer to Appendix K.

in this bullet (regarding an equipment malfunction in the
laboratory) should be mentioned as a caveat in the previous bullet
while discussing the results.

original response to Comment #17 regarding revisions to the Phase 1 Report (Attachment A2).
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

69 2 Page 2-35, last paragraph, last sentence: “Evaluation of filtered data|Subsequent evaluations of surface water data will consider dissolved and total concentrations, if appropriate. The aquatic life |Risk analyses related to this comment
in comparison or in addition to unfiltered data serves multiple NJSWQS for metals, for example, are explicitly expressed as a dissolved criteria, and therefore, comparisons to total are discussed in Appendix L -
purposes. It allows a refinement of the CSM of COPC concentrations are not consistent with the intent of the criteria. The saline waters human health NJSSWQS were developed to  |Attachments L4, L5, L6 and
fractionation between particulate and dissolved/fine particulate protect humans from consumption of fish (not water), and therefore, comparison to dissolved chemical concentrations (which |Appendix M - Sections 3.4 and 5 and
phases and the attendant implications for COPC transport. It also [best represents the bioavailable fraction for uptake) was deemed appropriate. Future risk evaluations will utilize total or Attachment M1.
supports an evaluation of exposure point concentrations that is dissolved concentrations depending upon the exposure route being evaluated.
more relevant than unfiltered concentrations for ecological and
human health receptors. It is for this reason that surface water
ARARs are best compared to filtered surface water data as opposed
to unfiltered data.” Surface water ARARs are best compared with
unfiltered samples for an RME scenario as human receptors are
likely to contact the whole water. Filtered results may
underestimate EPCs. It may be useful to screen both unfiltered and
filtered data sets.

71 2 Page 2-36, second bullet: Reporting filtered PCB detections as Appropriate terminology to describe infrequent detections will be considered during the preparation of the Phase 2 Report. Appendix E - Section 4.1 presents a
“rare” may downplay the importance of PCBs in the water column. [Please refer to the Group's original response to Comment #17 regarding revisions to the Phase 1 Report (Attachment A2). discussion of filtered and unfiltered
The number of detections in filtered water was greater than 5% of COPC data, including PCBs.
the total and several samples exceeded the ARAR.

76 2.3.3 Section 2.3.3, Page 2-42, Second Bullet, Section 2.3.3.6, Page 2-53;[The objective of the analysis in Section 2.3.3.6 was to evaluate the potential for BCSA-specific sources and to facilitate Appendix F - Attachment F5 presents

and Figure 2-43: EPA agrees that it is likely that one main source
of polychlorodibenzodioxins/furans (PCDD/F) to Berry’s Creek is
tidal interactions with Newark Bay. However, the information
selected may overstate this assessment. For example, Footnote 1 in
Figure 2-43 indicates that it includes sediment data from all depths
in Newark Bay. (No footnote was provided to explain the data
source for the Lower Passaic River and the associated wide error
bar.) However, no mechanism has been proposed to explain how
sediment buried in Newark Bay might impact Berry’s Creek. This
analysis should have been conducted including only 2,3,7,8-
Tetrachlorodibenzodioxin (2,3,7,8-TCDD) concentrations in
surface sediments or on suspended solids, since these are the solids
most likely to be transported with the tides and impact Berry’s
Creek.

comparative analysis between study segments, as well as to evaluate regional conditions that may have led to the presence of
dioxins in the study area. Within the study area, a decreasing concentration gradient is evident with distance from the
Hackensack River, supporting the absence of BCSA-specific sources.

The regional analysis utilized readily available data from other studies. The footnote identifying the data source for the Lower
Passaic River was inadvertently left off of Figure 2-43, and the complete citation (Ehrlich 1994) is included in the References
section of this document. These data are for surface sediments (0-5 cm) in the Lower Passaic River, and the error bar reflects
the reported range of concentrations. Data originally presented for Newark Bay were derived from the summary statistics
(Tables 4-13 and 5-13) presented in the Phase 1 and Phase 2 Sediment Investigation Field and Data Report (Tierra 2008) for
all data.

Tierra (2008) presented surface sediment summary statistics for 2,3,7,8-TCDD only (Tables 4-27 and 5-25), which would not
have been sufficient to compare PCDD/F fingerprints as shown in Figure 2-47. Although the average surface sediment TCDD
concentration is lower than the average for all sediment depths, the conclusions presented in Section 2.3.3.6 of the Phase 1
Report do not change. More detailed evaluation of regional COPC concentrations is proposed in Phase 2

(Task 8 — Regional Background Data Analysis), and potential regional contributions to BCSA sediment COPC concentrations
will be evaluated further in the Phase 2 Report. Figure 2-43 will be revised to reflect surface sediment concentrations if
additional analysis of dioxin/furan concentrations is undertaken in future deliverables.

the results for PCDD/F analyses in
BCSA sediment.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

82 2.3.3.5 |p. 2-52, Section 2.3.3.5, Pesticides: The report notes, “Only three |[Site-related chemicals that are detected frequently and above regional background concentrations and screening-level risk RI Report - Section 7 - pesticides
pesticides, aldrin, beta BHC, and heptachlor epoxide, were benchmarks will be considered in the baseline risk assessments, though as noted in EPA’s comment above, most of these selected as COPCs and addressed
observed in concentrations that exceeded the observed levels in the [compounds are not predicted to be important in the risk management decisions for the site. Use of reference sites to identify  |throughout risk assessments
Reference Sites.” Screening out of contaminants based on site-related conditions is consistent with CERCLA, Superfund risk assessment, and sediment management guidance, and the [Appendix E - Attachment E3
concentrations in areas potentially affected by the site rather than  [Group maintains that consideration of regional background conditions is necessary to support the development of realistic and |Appendix F - Attachment F5
by the potential effect of the contaminant itself is not appropriate. |achievable sediment management strategies for the site. The Group has previously provided information to EPA that supports [Appendix L - pesticides selected as
For example, chlordane concentrations in BCSA sediment exceed [the use of the selected reference sites to represent regional background conditions that are unaffected by the site. Additional |[COPCs and addressed throughout BERA
sediment benchmarks but are not evaluated. While pesticides are  |analysis of regional background concentrations of COPCs is proposed as part of the Phase 2 scope of work Appendix M - pesticides selected as
not predicted to play a significant role in management decisions for |(Task 8 — Regional Background Data Analysis), and the results will be considered in the evaluation of site-specific COPCs.  [COPCs and addressed throughout
the site, risk assessment guidance recommends that they should still | The Group can provide additional information in the Phase 2 or RI/FS Report, as requested, to evaluate the potential that BHHRA.
be carried through human health and ecological risk assessments  [chemicals from the site were transported to the selected reference sites.
since some detections were above screening levels.

85 2.34 Section 2.3.4, p.2-54, Non-COPC Stressors: The report notes, “In  [The Group reevaluated the cores that demonstrated decreasing BOD concentrations with depth (TBZ-116, TBZ-141, Appendix F - Section 4.3 presents a
other cores, BOD levels decrease with depth, which may indicate [TBZ-142, TBZ-149, TBZ-159, TBZ-167, TBZ-169, and TBZ-185). Of these eight cores, five showed evidence of net discussion of these data and the role of
the ultimate consumption of BOD over time” or could it represent |deposition since 1954 so erosion is unlikely to explain the observed trend at these locations. Insufficient data are available to |sediment labile organic carbon on redox
areas where erosion has occurred? Also the presence of industrial |determine whether the observed decrease in BOD with depth may be attributed to consumption of BOD, erosion, or other conditions.
chemicals can impact BOD and should be noted here. factors. A subset of the Phase 2 sediment samples will be analyzed for BOD. The combined Phase 1 and Phase 2 BOD results [Attachment F1 presents a detailed

will be evaluated in the context of geochronology and COPC data, and discussed in the Phase 2 Report. analysis of sediment cores and sediment
deposition rates.

89 2 Page 2-64, fifth paragraph: Please indicate that white perch were  [Factors contributing to fish abundance and distribution (including spawning) will be further discussed in the Phase 2 Report. |Appendix L - Section 2.4.4 describes the
found in large numbers in UBC during spawning in the spring as  |Please refer to the BCSA Group's original response to Comment #17 regarding revisions to the Phase 1 Report BCSA fish community
was discussed during the presentation. (Attachment A2).

97 2 Page 2-78, third bullet: Non-detect values should be incorporated |The referenced discussion on page 2-78 is related to statistical comparisons of the Phase 1 data and is not an explicit Appendix K - Attachment K2

into the dataset using the ROS method (ProUCL version 4.00.04:
http://www.epa.gov/esd/tsc/software.htm). A comparison to ¥ the
detection limit method should be discussed in the uncertainty
section.

discussion related to potential exposure concentration estimation approaches (e.g., UCL). At this time the utility and
appropriateness of the regression order statistics (ROS) approach is uncertain, but may be considered along with other
methods (including simple substitution methods), based on the combined Phase 1 and 2 data sets. With respect to ProUCL
guidance on ROS methods, Singh et al. (2006) indicated that “even though several of the substitution and ROS methods have
been incorporated in ProUCL (for historical reasons and comparison purposes), those methods are not recommended by
ProUCL to estimate the EPC terms or to compute other decision statistics.” The utility of ROS is unresolved for
environmental datasets with more than mild variance and skewness (e.g., see Singh et al. 2006; Shumway et al. 2002; Gilliom
and Helsel 1986). As additional data are added through the Phase 2 effort, use of proxy values for nondetected results will be
assessed on a case-by-case basis and depending upon the intended use of the data (e.g., statistical comparisons versus exposure
concentration estimations).

summarizes the data handling and
treatment protocols used in data
summations presented in the RI.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the
No. Section No. Agency Comment Previous BCSA Group Response® RI Report
107 3.1 Section 3.1, Second Paragraph, Page 3-1: Revise the third sentence [A detailed evaluation of landscape changes is proposed as part of the Phase 2 scope of work (see Phase 2 Work Plan, Refer to Appendix I - Attachment 17
since Spartina is the natural cordgrass in the Meadowlands and is | Task 8 — Regional Background Data Review), and will include an analysis of historic vegetation changes in the BCSA. which presents the results of a vascular
the preferred habitat for aquatic and semi-aquatic species However, based on a preliminary review of available documents and previous analyses conducted by the Group, Spartina does |flora survey in BCSA.
not appear to have been a historically dominant species in the BCSA. As presented in the Aerial Photograph Analysis
Technical Memorandum (ELM, July 2008; available on the EPA Deliverables Website), the dominant vegetation species in
the BCSA was historically Atlantic white cedar, a freshwater species (see drainage map, 1896, Figure 2 included in the BCSA
Group's original comments response [Attachment A2]). Atlantic white cedar continued as the dominant species over a large
portion of the BCSA until the 1920°s when construction of the Oradell Dam and surface water diversion decreased freshwater
flow in the Hackensack River, resulting in the conversion of freshwater swamp into brackish marsh, and dieback of the cedars.
The preferred salinity range for Spartina alterniflora is approximately 10-20 ppt (Landin 1991), higher than the average
salinities observed in the BCSA during Phase 1 even near the confluence with the Hackensack River (7.61 and 9.03 ppt in
BCC and LBC, respectively). It is therefore unlikely that Spartina would have been widespread in the BCSA during the
transition from cedar swamp to Phragmites marsh. Furthermore, review of historic aerial photography for the BCSA indicates
that the study area had entirely transitioned to a Phragmites marsh by 1930 (see attached aerial photograph, 1930, Figure 3
included in the BCSA Group's original comments response [Attachment A2]). Analysis of historic landscape changes in the
BCSA will continue going forward and will be discussed further in the Phase 2 Report. If the agencies can provide references
related to the historic dominance of Spartina in the BCSA, those reference will be evaluated as part of the Phase 2 analysis.
109 3.1 Section 3.1, pa. 3.2, 1% Bullet — It should be mentioned here that a | The Phase 2 Report will include discussion of the sediment removal during rail line construction, as well as the additional Please refer to the site timeline presented
significant amount of contaminated sediment was removed during |sediment removal planned at the UOP Site. Please refer to the BCSA Group's original response to Comment #17 regarding in Appendix B.
the installation of the new rail line across the UOP site. revisions to the Phase 1 Report (Attachment A2).
111 3.2 Page 3-3, Section 3.2: Please add a discussion describing how new |BCSA hydrology and hydrodynamics are a primary focus of Phase 2 data collection, and will be discussed in detail in the The final water budget incorporating all
information on hydrodynamics has changed the previous water Phase 2 Report. Please refer to the BCSA Group's original response to Comment #17 regarding revisions to the available LOEs collected during the RI
budget (add specifics to each bullet, if possible). Phase 1 Report (Attachment A2). is detailed in RI Report - Section 4.7.2;
Appendix G - Section 2; and Attachment
G2.
112 3.2.1 Section 3.2.1, Page 3-4, Bullet “Tidal Prism”: The Ph1l Report The referenced statement was intended to emphasize that the conditions (lower energy, shallow water) favor sediment Sediment transport and deposition are
states that UBC is characterized by the least tidal energy and deposition in UBC relative to other areas of the BCSA. However, the statement erroneously indicates that sedimentation rates |described in Appendix G - Section 3 and
shallow water depth, and that it is predicted to support the greatest |are thus higher in UBC than in other areas of the BCSA. Sedimentation rates are affected by several independent factors RI Report - Section 4.7.3.
sediment deposition rates. However, Phase 1 data as presented by |including sediment supply. TheLOEs being collected during Phase 2 will help to better quantify the spatial variation of
the PRP contradict this conclusion. For example, Figure 2-19 sedimentation rates in the system and factors affecting them (e.qg., energy, sediment supply, morphology).
presents sedimentation rates as currently calculated in the report.
As it can be seen in this figure, sedimentation rates in the upper
reaches of the creek are lower than those of the lower reaches of the
creek. (Please also refer to comments on Appendix O.)
113 321 Section 3.2.1, Page 3-5, Top Paragraph: Clarify the phase “multiple [The preliminary tidal residence time calculations suggest that under average tidal conditions, approximately 2 tidal cycles are |Please refer to Rl Report - 4.7.2 and

tidal cycles,” since the average tidal residence time of 20 hours
would imply that Upper Berry’s Creek would be flushed out every
two tidal cycles, or once a day.

required to fully exchange water in the BCSA; while under neap tide conditions approximately 4 tidal cycles are required.
These estimates will be updated in Phase 2.

Graphic 7; and Appendix G - Section 2.
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Table ALl. Comments on the Phase 1 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the

No. Section No. Agency Comment Previous BCSA Group Response® RI Report

114 3.2.1 Section 3.2.1, Page 3-5, Bullet “Flushing/Mixing”: The Phl Report [Please refer to the response to Comment #7 regarding resuspension. Tidal flushing will continue to be evaluated as part of the |Tidally-driven resuspension of fluff
does not adequately discuss tidal resuspension. EPA agrees that Phase 2 Hydrology and Hydrodynamics sampling program. Exchange with the marshes is being evaluated as part of the layer materials is discussed throughout
“tidal action is the dominant mechanism by which water is Phase 2 scope of work (refer to Section 3.2.2.1 Marsh-Waterway COPC/Suspended Sediment Exchange of the revised Phase 2|the RI Report, including, but not limited
transported through the system” (page 3-5). It is also the dominant |Work Plan). The water budget will be discussed in further detail in the Phase 2 Report. to: Sections 4.7, 5.2, 6.2, and 8.1.4;
mechanism impacting sediment resuspension and exchange with the Appendix E - Sections 3.5, 4.3, and 5;
marshes. Impacts on tidal flushing and sediment resuspension need Appendix G - Sections 2.5.3 and 3.1;
to be included. and Appendix H - Section 3.2.

116 3.2.2 Section 3.2.2, Page 3-7, third paragraph: Other options for Please refer to the BCSA Group's original response to Comment #37 regarding characterizing upland sediment inputs and the |Evaluation of sediment loads to the
characterizing sediment load transported from the risers and other |use of sediment traps (Attachment A2). The stratigraphy and composition of the existing and proposed cores will be examined |BCSA is presented in multiple locations
tributaries, such as sediment trap sampling, should be explored. during the Phase 2 data analysis to provide additional LOEs on sediment sources and transport patterns. in the RI Report, including:

The core profiles in Appendix O do show some signs of sandy or Appendix D - Section 5;

other coarse grained sediment layers. Appendix F - Section 3.2;
Appendix G - Section 3; and
Attachment G3.

117 3.2.2 Section 3.2.2, Page 3-8, Bullet “Tidal Flux”: Turbidity The Group recognizes that the relationship between turbidity and TSS is complex, and significant additional direct Appendix G - Attachment G3 presents
measurements have shown poor correlation with TSS measurements of TSS have been added to Phase 2 to better characterize the relationship between these parameters, as an analysis of the BCSA sediment flux,
measurements thus far, so it is inappropriate to present conclusions |[discussed in the Group's original response to Comment #3 (Attachment A2). The results presented in the Phase 1 Report were |including the basis for quantifying
on solids transport which are based on turbidity measurements. based on only two quarters of data, and as stated in the report, should be considered preliminary. Although the correlations suspended solids concentrations.

were poor in the preliminary analysis, the comparison of the turbidity measurements through the system among sensors Acoustic backscatter data were found to
regularly calibrated to the same turbidity standards are valid comparisons. Detailed evaluation of sediment flux in the BCSA |provide a good relationship to TSS.
will be presented in the Phase 2 Report and will incorporate data from both Phase 1 and Phase 2. The sediment flux analysis
will rely on multiple LOEs (e.g., LISST, OBS, acoustic backscatter data, geochronology, geomorphology, etc.) in addition to
the relationship between turbidity and TSS measurements. Preliminary evaluation of some Phase 2 data indicates a much
improved relation (August 4, 2010 presentation to EPA).
120 3 p. 3-11: Sediment load from uplands runoff is estimated at 59 The Group concurs that sediment loading from uplands runoff changed over time in response to changes in the BCSA Sediment loads to the BCSA and the

million kg, apparently based on the NURP values from p. 3-7
taking the current urban runoff value and multiplying it over 39
years. However, the conditions in the past were not necessarily the
same as today, particularly the NJSEA which is excluded from the
load calculations on p. 3-7 because it now drains to a settling pond.
Might it have been a more significant load in the past? Same with
CSOs: hopefully there are some BMPs now that were not in place
in 19637 If runoff loads were greater in the past, then that would
leave a smaller load to be assigned to tidal input from downstream.
It also might mean lower present sedimentation rates. In general,
caution must be used when extrapolating across significantly
different time periods, and the uncertainties raised by that
extrapolation should be discussed.

watershed. Historical changes to the BCSA watershed and Hackensack Meadowlands that may have influenced sediment
supply, transport, and deposition, including construction of the NJSEA facility, will be further evaluated as part of the Phase 2
investigation (Task 8 — Regional Background Data Review). These factors will be considered in future analyses of the BCSA
sediment dynamics.

potential influence of historic
modifications to the watershed are
discussed in Rl Report - Section 4.1;
Appendix B; Appendix D - Section 5;
Appendix F - Attachment F1; and
Appendix G - Section 3.
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121 3 The report notes “This analysis is consistent with the CSM... which|The Group concurs that additional empirical evidence is required to evaluate the CSM for sediment transport in the BCSA, Please refer to Rl Report - Section 4.1
indicates that the Hackensack River is the primary source of and will continue to evaluate factors influencing sediment flux going forward. Collection of data required to characterize and Appendix B for discussions of
sediments to the system.” Rather than discussing whether two sediment sources and sinks in the BCSA is a primary focus of the Phase 2 investigation, and the Phase 2 Report will present a |historical factors that have influenced
conceptual models are consistent with one another, whether they  [detailed analysis incorporating both Phase 1 and Phase 2 data. Factors influencing historic sediment transport in the BCSA sedimentation in the BCSA.
are consistent with empirical evidence should be discussed. This |will be considered with respect to interpretation of sediment core data (i.e., geochronology and COPCs), and to the extent they
analysis indicates that the Hackensack is the source of about 50% |are relevant, to current and future sediment and COPC transport. In addition, a chronology of factors that have changed the Appendix G - Section 3 and
of the sediment in Berry’s Creek, but is that number changing with [hydrology and sedimentology of the BCSA is being prepared as part of the Phase 2 work. Attachment G3 present the detailed
time? Going forward, the Phase 2 Work Plan described here will analysis of sediment transport and mass
address some of these concerns, but #3 should include not only the flux in the BCSA.
contemporary sediment balance but the historical movement of
sediment. The historic release of contamination from the BCSA to
the Hackensack River should be evaluated to help understand
current contaminant transport.

122 3.3.4.2 |Section 3.3.4.2, pg. 3-20 — The FDA standards and other human This section of the Phase 1 Report was intended to summarize concentration patterns of key site COPCs, and not to provide  [Appendix M presents the BHHRA.
health criteria for fish consumption should be included in the information relative to the risks posed by these same compounds; therefore, risk-based concentration standards were not
discussion of fish tissue results in this section and throughout the  [presented. Future discussion of the risk significance of measured residue levels will utilize site-specific standards. Because
report. FDA action levels are applicable to chemical concentrations in products within the commercial market, they are not directly

applicable to an evaluation of chemical concentration data for site fish and crab.

124 3.4.3 p. 3-24, Section 3.4.3, Hackensack River: The Hackensack River [The Phase 2 scope includes an evaluation of regional background sediment concentrations, including data from the Regional background is discussed in RI
receives discharges from the BCSA and fish collected in that region [Hackensack River. The distribution of mercury concentrations will be evaluated in relation to potential sources, which are Report - Section 5.5 and Appendix J.
have elevated Hg concentrations. Hg concentrations in deeper distributed along the Hackensack River estuary. These data will be thoroughly discussed in the Phase 2 Report.
sediments near the Hackensack River increase with depth similar to
the pattern observed near the source of the Hg. Discussion of the
Hackensack River data being compiled into regional “background”
data set should acknowledge that the contamination in the
Hackensack River could be directly related to releases from within
BCSA.

127 3.5.1 Section 3.5.1, Page 3-26: The report states, “Mercury The Group acknowledges that COPC concentrations in surface sediments exceed screening criteria at many locations BERA and BHHRA are presented in

concentrations in sediment have generally attenuated in all horizons
across the recent decades, as have surface water concentrations.
These findings indicate the primary sources of mercury have been
controlled or substantially reduced.” This type of statement seems
to try to diminish the potential risk from the site, and does not
acknowledge that there are still significantly elevated levels of
mercury in surface sediment.

throughout the BCSA (see Section 2.3.3 and Appendix G of the Phase 1 Report), and the referenced text does not suggest
otherwise. Analysis of potential human and ecological risk is ongoing, and will be discussed in more detail in the BERA and
the BHHRA.

Appendix L and Appendix M.
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128

3.5.1

Section 3.5.1, Page 3-26, First bullet: Is it correct to state that
mercury concentrations have attenuated in all horizons, including
the deeper sediment horizons corresponding to the periods of
largest contaminant release? The statements regarding attenuation
of contaminants in Berry’s Creek do not have sufficient context in
terms of likely current deposition rates and projected recovery
timeframes to useful for site decision making. These conclusions,
which appear throughout the report, should be qualified in each
instance to reflect the associated uncertainties in the data set and
interpretations. According to USEPA’s Contaminated Sediment
Remediation Guidance, lines of evidence to support natural
recovery should also include demonstrated trends of decreases in
biota contaminant levels, water column concentrations, and BAZ
sediment concentrations.

The BCSA Group agrees that the RI data will need to be evaluated with regard to the LOES to support natural recovery.
Discussion of COPC patterns and apparent attenuation trends in the Phase 2 Report will be done with more specificity and
clarity.

RI Report - Section 6.5;

Appendix F - Section 3.4; and
Attachment F1 present a comprehensive
evaluation of natural recovery in BCSA.

135

Page 3-30, last paragraph: “Screening benchmarks were not
available for some chemicals. In these cases, if a benchmark was
available for a chemical that was considered a reasonable surrogate
(e.g., based on similarities in chemical structure), the benchmark
for the surrogate was used for the chemical to support the COPC
screening effort.” Currently, EPA does not have an approved
method for selection of surrogates. If a contaminant is suspected to
be driving risk and no screening benchmarks are available to
quantitatively evaluate the risk, please retain the contaminant and
add language in the risk characterization and uncertainty sections
discussing the degree to which risk is likely underestimated, if
possible.

None of the compounds without published screening criteria are expected to be driving risk at the site. Nevertheless, the final
baseline risk assessments will note which compounds do not have screening or toxicity criteria and discuss the implications in
the risk characterization and uncertainty sections. The Phase 2 sampling includes a subset of samples to be analyzed for all
TAL/TCL analytes, regardless of the availability of benchmarks.

Please refer to Appendix L -
Attachment L8;

Appendix M - Table 5-7; and
Attachment M1.

136

Page 3-31, first paragraph: “A few analytes have no published
benchmarks and no reasonable surrogate. With the exception of
methyl mercury, chemicals without screening benchmarks are not
evaluated further.” If there is no benchmark, the compound should
be retained and a statement should be included in the risk
characterization and uncertainty sections to explain that the risks
may be underestimated because there was no toxicity value for
compound(s) x (y, z, etc.). Depending on the concentration of the
contaminants, a degree of uncertainty may be estimated.

Compounds without benchmarks will be discussed in the risk characterization and uncertainty sections of the baseline risk
reports. The Phase 2 sampling includes a subset of samples to be analyzed for all TAL/TCL analytes, regardless of the
availability of benchmarks.

Please refer to Appendix L -
Attachment L8;

Appendix M - Section 3.2 and
Table 5-7; and Attachment M1.
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138 3 Page 3-31, third paragraph: “...the maximum detected Media-specific benchmarks were derived from published sources. New Jersey-specific values were used if available. The text |Please refer to Appendix L -
concentration of each chemical was compared against media- provides the discussion of the source of values and the derivation of values for chemicals with no benchmarks. Section 3.3.4; Attachments L2, L5; and
specific screening benchmarks on a BCSA-reach-specific basis. Appendix M - Attachment M1.

For surface water, dissolved metal concentrations were used.” The Group agrees that the most conservative approach is to compare surface water benchmarks to total measured

Please explain how the media-specific benchmarks were derived.  [concentrations. As noted in the response to Comment #69, subsequent evaluations of surface water data will consider

To remain conservative, total metal concentrations should be used. |dissolved and total concentrations, as appropriate. The aquatic life NJSSWQS for metals, for example, are explicitly expressed
as dissolved criteria, and therefore, comparisons to total concentrations are not consistent with the intent of the criteria. The
saline waters human health NJSWQS were developed to protect humans from consumption of fish (not water), and therefore,
comparison to dissolved chemical concentrations (which best represents the bioavailable fraction for uptake) was deemed
appropriate. Future risk evaluations will utilize either dissolved or total concentrations depending upon the exposure scenario
being evaluated.

140 3 Page 3-32, second paragraph: “In applying USEPA’s contaminated [Both primary and secondary COPCs are detected frequently and at elevated concentrations relative to risk-based standards. The RI continues to use primary and
sediment management principles to COPC selection for the BCSA, |The Group recognizes that the terms “primary” and “secondary” are a nuanced characterization that describes the prevalence |secondary COPC terminology. The
only chemicals that were frequently detected (>5 percent) and at of these compounds across media, and may not be critically important in defining site conditions. In any event, both primary |secondary COPCs are thoroughly
concentrations that were above risk-based benchmarks were and secondary COPCs are included in the Phase 2 analyses. addressed in the Risk Assessments
considered. Chemicals that met each of these criteria in each of the (Appendices L and M); and an analysis
three samples media were selected as primary COPCs for the of the secondary COPCs is presented in
BCSA. Chemicals that met these criteria in two media were Attachments E5 and Fb5.
considered for inclusion as secondary COPCs.” It does not appear
to serve a purpose to categorize COPCs as primary or secondary in
this manner, but rather on concentrations and frequency of
detection.

141 3 p. 3-32: The report states, “In applying USEPA’s contaminated The primary purpose of the COPC screening presented in the Draft Report was to provide some rationale to focus 1) the data |Please refer to Appendix M and

sediment management principles to COPC selection for the BCSA,
only chemicals that were frequently detected (>5 percent) and at
concentrations that were above risk-based benchmarks were
considered. Chemicals that met these criteria in each of the three
sampled media were selected as primary COPCs for the BCSA.
Chemicals that met these criteria in two media were considered for
inclusion as secondary COPCs.” Given the high screening criteria
and the fact that some chemicals will partition mainly to one media,
chemicals that met criteria in only one media should also be
retained as COPCs. Pesticides should also be retained as COPCs,
they are widespread in many places so should not be eliminated
based on that fact. Their origin may be uncertain however, they
may contribute to risk in this area and need to be retained to help
with risk interpretation.

discussions presented in the Phase 1 Report on a subset of detected chemicals and also 2) the subsequent sampling to be
conducted in Phase 2 on key, risk-driving chemicals. The Group is confident that the approach used has identified the key risk
driving chemicals that ultimately will be the focus of sediment management strategy developed for the site. Nevertheless, the
Phase 2 investigation includes a subset of samples to be analyzed for all TAL/TCL compounds (including pesticides; see the
BCSA Group's original response to General Comment #3 on the Phase 2 Work Plan [July 27, 2010 letter to Doug Tomchuk;
Attachment A2]) and these additional compounds will be considered in the baseline risk assessments to be conducted for the
site.

Appendix L.

The fourth paragraph notes that, “...a number of metals...were also
present in surface water above benchmarks and background.” It is
unclear what is meant by background or why data are being
screened against “reference” or “background” this early in the risk
assessment process (also as shown in Table 3-7).

The term background, as used in the Phase 1 Report, refers to the reference sites that were selected to represent the conditions
at the BCSA except for the BCSA-specific release of CERCLA substances. Previous communications with EPA have
provided the rationale and overall support for the selection of these sites as representative reference sites for the BCSA, which
will be augmented in Phase 2 with a regional background evaluation.

Please refer to Appendix M and
Appendix L.
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144 3 p. 3-40: The report notes the BAZ was estimated to be 6 cm in The BCSA Group will continue to conduct an integrated analysis of the different types of sediment data, including the SPI Appendix F presents an integrated
depth in UBC and 10 c¢cm in depth in the other reaches. It would be [work, as more data are collected as part of Phase 2. analysis of sediment at the BCSA site,
useful to re-visit the work the SPI work that was previously including the SPI work.
conducted to ensure that the methodology used to establish these
depths is still appropriate prior to any additional sampling. See
additional comments on Appendix C below.

145 3.74 Page 3-40, Section 3.7.4: Please update this section to include This section of the Phase 1 Report did reflect agreed upon changes to the human exposure pathways. Subsequent risk Please refer to Rl Report Sections 2.4,
exposure scenarios and assumptions that have been updated by EPA|assessment deliverables will also reflect those agreements. 2.5, 6.3 and 6.4; and Appendix M.
in the recent comment document.

151 Figures 3-5 |Figures 3-5 and 3-6: It is difficult to see the depurated and whole  |Comment noted; please refer to the Group's original response to Comment #17 regarding revisions to the Phase 1 Report The RI did not include a discussion of

and 3-6  |body results, respectively. Perhaps choose a different color. (Attachment A2). Clarity of figures will be evaluated during preparation of the Phase 2 Report. depurated vs non-depurated COPC
residues in mummichog so these
changes were not needed.

170 Appendix F |Appendix G, General Comments: A section describing the Please refer to the BCSA Group's original response to Comment #17 regarding revisions to the Phase 1 Report Please refer to Appendix L -
presence of endangered or threatened species in the Study Area (Attachment A2). The potential presence of threatened or endangered species in the BCSA will be discussed in the BERA. Section 2.4.7.
should be added to the SLERA.

174 Appendix G |Appendix G, Section 2.1.2, Page 2-5: It should be noted that Constituents without benchmarks will be addressed in the uncertainty section of the BERA. Appendix L - Attachment L8 presents
constituents without benchmarks will be carried into the Baseline the BERA uncertainty analysis.
Ecological Risk Assessment (BERA) where they will be addressed
in the uncertainty analysis.

175 Appendix G |Section 2.2.1, Page2-6: The selection process for determining the  [With respect to the overall intent of this comment, the primary purpose of the SLERA was to support a decision regarding the |Appendix L - Attachment L2 presents

contaminants of potential ecological concern (COPECS) included
the use of frequency of detection and comparison to reference
areas. These methods are not appropriate for a screening level
ecological risk assessment (SLERA) which is inherently
conservative. Additionally, the sediment benchmarks used for
screening of COEPCs in the SLERA (Section 2.1.2, SLERA
Benchmarks, p. 2-4) involved, in most cases, using the upper end of
the NJDEP screening benchmarks (e.g., ERMs). The Phase 1
report states, “... the low effect values such as the ERLSs were not
considered relevant for COPC selection screening in an urbanized
and industrialized waterway in which the cumulative impacts of
historical urbanization and development (outside of CERCLA
releases) has led to a decreased in sediment quality.” However, the
ERLs are appropriately conservative for the SLERA and should be
used instead of the ERMs.

Scientific/Management Decision Point (SMDP) as to whether chemicals at the site pose an ecological risk and whether
additional study is warranted. The secondary purpose was to identify the chemicals, receptors, and pathways to be the focus of
the subsequent BERA. The Group is confident that the approach used has appropriately identified the need for a BERA and
the appropriate focus of that BERA. Though more conservative screening approaches might generate a larger chemical list,
the relevance of these chemicals for supporting risk management decisions at the site is low.

With respect to the specific comments regarding the use of background data to identify COPECs, the approach used in the
SLERA was designed to identify the site-related chemicals that potentially contribute to ecological risk in the BCSA and that
might warrant further study. Because the entire Meadowlands region surrounding the site has a high background burden of
chemicals in the surface water, sediment, and fish, background concentrations must be considered if the subsequent BERA
investigation is going to be designed to address site-specific risks. EPA’s ERAGS guidance allows a refinement of the COPC
list during the refined problem formulation, but before the design of field studies. Because the problem formulation for the
BERA has been on-going since the RI/FS scoping activities and Work Plan development where it was initially discussed, the
refinement of COPCs to consider background was considered appropriate in the SLERA. Nevertheless, the Phase 2 field
investigation includes a subset of samples for analysis of all TAL/TCL compounds. The results of this sampling will be
evaluated in the BERA and the potential risk significance of any site-related chemicals will be assessed.

With respect to EPA’s comment regarding the use of ERMs, please refer to the BCSA Group's original response to
Comment #131 (Attachment A2).

the COPEC screening results.
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176 Appendix G |Appendix G, Section 2.2.2, Page 2-7: The use of arithmetic Maximum detected concentrations were compared to benchmarks in the SLERA. The results of these comparisons are The BERA is presented in Appendix L,
average constituent concentrations in sediment, surface water, and |presented in Table G5. including a detailed description of all
tissues as exposure estimates are inappropriate in a screening level risk calculations.
assessment. Section 1.1 of the SLERA states that conservative Arithmetic average concentrations were used in a further evaluation of risks to assess the patterns of risk across BCSA study
assumptions regarding exposure and toxicity were used, which is  |reaches and by chemical. The comparison of mean concentrations to benchmarks was conducted to refine our preliminary
consistent with guidance. However, use of arithmetic average understanding of potential risks at the site and to identify the key chemicals contributing to ecological risk. The COPCs
exposure estimates is neither conservative nor consistent with identified via this assessment will be the focus of subsequent data collection and the BERA. However, the final BERA Report
guidance. The reasonable maximum exposure point concentration |will include an evaluation of the risk posed by all detected site-related chemicals, and the Phase 2 investigation includes a
must be used to estimate exposure in the SLERA. subset of samples for the full TCL/TAL compound list.

177 Appendix G |Appendix G, Section 2.2.2, Page 2-7: Text in the second paragraph [Risk evaluations in the BERA will consider unfiltered results, as appropriate. Please refer to Appendix L -
of this section states that filtered surface water data was used to Attachments 5 and 6.
calculate Hazardous Quotients (HQs). Although use of filtered
results is suitable for metals whose benchmarks are expressed on a
dissolved basis, they are not suitable for organic constituents.

Unfiltered surface water results for organics provided in
Attachment 1 should be used to calculate HQs.

178 Appendix G |Appendix G, Section 2.2.3: The use of surrogates should be The use of chemical surrogates will be discussed in the uncertainty section of the BERA Report. Appendix L - Attachment L8 presents
mentioned in the uncertainty analysis, as there are no criteria for the uncertainty analysis for the BERA.
certain COPECs in certain media, and so using surrogates
introduces some uncertainty to the SLERA.

181 Appendix G [NOAA sediment criteria should specify whether they are marine or [Please refer to the BCSA Group's original response to Comment #17 (Attachment A2) regarding revisions to the The SLERA and BERA used ecological
freshwater criteria in this table and all tables. Also, NOAA surface |Phase 1 Report. All tables in the Phase 2 Report will correctly identify sediment and surface water criteria as either marine or |screening criteria published by NJDEP
water criteria are not “saline”, but rather “marine” and should be  |freshwater, where warranted. as part of the evaluation of sediment
corrected in all tables. chemical data. The terms freshwater and

saline are used as listed in the NJDEP
criteria table.
NJDEP. 2009. Ecological screening
criteria. Available at:
www.nj.gov/dep/srp/guidance/ecoscreen
ing/. New Jersey Department of
Environmental Protection, Trenton, NJ.
March 10

182 Appendix G |Appendix G, Table G1: COPECs for which a surrogate value is It is correct that the surrogate screening value for 1,2,3’-TCB was incorrectly listed as an LEL when it should be identified as [Please refer to Appendix L -

presented should be noted in this table, as the cited source of these
values below the table are the NJDEP or NOAA values, when in
fact they are surrogates and represent the criteria for a different
COPEC, and may not even be the same type of criteria type as the
selected surrogate. For example, 1,2,3-Trichlorobenzene lists an
LEL but the surrogate is an ER-M for 1,2-Dichlorobenzene. An
asterisk should be used to indicate COPECs with surrogate criteria
in Table G1.

an ER-M. This correction will carry through to the BERA Report. We reviewed the remaining surrogates listed, and they are
appropriately listed with the correct benchmark type. Table G-2 identified all the chemicals for which surrogates are used.
Any future deliverables will note in appropriate tables any instance where a surrogate value is used.

Attachment L2.
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183 Appendix G |Appendix G, Table G1: COPEC-specific criteria should be used We chose to use the more conservative sediment screening benchmark for the gamma isomer to represent all BHC isomers Isomer-specific screening benchmarks
whenever they are available. Sediment criteria for alpha and beta |due to structural similarity. It is correct that the most recent NJDEP sediment standards update shows a screening benchmark [were used for HCHs, as available. The
BHC should be used rather than the surrogates, as these COPECs  [for indeno(1,2,3-cd)pyrene. This was an updated value since we prepared the draft report. This change in the screening value [BERA addressed total PAHSs in sediment
have freshwater LELs. A surrogate was also used for indeno(1,2,3-[(0.26 versus 0.2) will not affect the risk results. The current version of screening criteria will be considered at the time the rather than individual PAHs. Appendix
cd)pyrene, though this COPEC has a NJDEP LEL which is lower [BERA Report is prepared. L - Attachment L2.
than the selected surrogate (0.26 versus 0.2).
184 Appendix G |Appendix G, Table G1: As noted for sediment above, Table G1 Any future deliverables will note in appropriate tables any instance where a surrogate value is used. Please refer to Appendix L -
should note which values are surrogate values because as presented, Attachment L2.
the table presents specific criteria in cases where none exist for a
COPEC. In all subsequent tables, any COPEC criteria which don’t
actually exist (all COPECs where a surrogate criterion is used)
should be noted in the table.
189 Appendix G |Appendix G, Table G5: A footnote to this table states that The Phase 2 sampling program includes sampling of both white perch and blue crab from reference sites for COPCs. A Please refer to Appendix L -
mummichog tissue data from reference areas was used to screen detailed comparison of tissue concentrations between the BCSA and reference areas will be included in the Phase 2 Report Attachment L2.
Study Area data for white perch and blue crab because this was the [and the BERA.
only species sampled in reference areas. Although lipid-
normalization of organic constituent tissue data helps to address
some inter-species differences, lifestyle differences between species
may also have a large effect on bioaccumulation. Therefore,
sampling of white perch and blue crab from reference areas should
be included in Phase 2 and comparisons of Study Area to reference
areas performed as part of the BERA to confirm COPECs for these
species.
191 Appendix G |Appendix G, Attachment 1 (Table G1a): The detection limit for a [These requested changes will be incorporated into future deliverables. The requested changes are captured in

number of COPECs exceeds the criterion, but for those COPECs
where there was a non-detect, the Maximum Detected Exceeds
Benchmark column says “no”. For example, for PCB-1242, the
criterion is 3.00E+01, and the average sediment concentration using
half of the detection limit for non-detects is 3.53E+01, yet the
maximum is presented as a non-exceedance. However, if the
average (half of the detection limit) exceeds the criteria, then it
cannot be said that the maximum does not exceed the criteria. This
should be corrected by replacing “ND” in the max column with less
than the detection limit (>#.##E-##) and the exceedance presented
as “ND” or unknown, rather than assuming that an unknown
maximum value is below the criteria.

Appendix L - Attachment L8.
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193

Appendix H

Appendix H, Section 3.1, Page 3-1, Second Paragraph: The text
indicates that a box model was used. Include details of the
calibration of the box model, including the rational for using 18
boxes. Provide details of any sensitivity analysis conducted. How
did assumptions at model boundaries (boundary conditions) affect
the box model results? What bathymetry and bottom roughness
were assumed?

The box model described in the referenced section is the conceptual basis of the water budget analysis and is described in
Appendix A of the RI/FS Work Plan (Geosyntec 2009), including rationale for the segmentation of the system into boxes
based on upland drainages and waterway features. Although such a model is not calibrated in the manner done for numerical
computer models, the water budget box model was shown to be consistent with the conditions (e.qg., salinity trends, water
quality parameter responses to storm events, calculated tidal and freshwater fluxes) observed in the BCSA during the initial
phases of Phase 1. Additional validation of the water budget box model will be completed during Phase 2 based on the larger
monitoring data set (e.g., dye testing studies, upland runoff analysis). Sensitivity analyses were performed by testing the box
model over a range of plausible values for the model inputs (e.g., tidal amplitude, precipitation magnitude, evapotranspiration
rate). The model boundary conditions are defined by the inlets of the BCSA at the lower Hackensack River and the upland
drainage boundary. The latter was defined by EPA and sensitivity of the model predictions to this area definition was not
directly considered in the box model. The conditions at the BCSA inlets at the Hackensack River are well defined by the tidal
amplitude data collected at moored stations MHS-01 and MHS-02. The bathymetry data collected during the scoping activities
work (as augmented in Phase 1) were used to define the tidal prism for a range of tidal amplitudes. Bottom roughness is not
relevant to water budget calculations.

The box model has been replaced by
numerical hydrodynamic and sediment
transport models, which are discussed in
detail in Appendix G and

Attachments G5 and G10.

195

Appendix H

Appendix H, Section 3.1, Page 3-4, Bullet “Flushing and
Circulation”: Provide more detailed information or methodology
describing how the data set will be used to calculate the exchange
between segments and exchange with the lower Hackensack River.

Salinity in the BCSA is derived from exchange with the river and thus temporal and spatial changes to the salinity gradient
provide for an understanding of freshwater inputs, flushing, and circulation within the BCSA and exchange with the
Hackensack River. The data collected from the moored stations constitute a long-term monitoring record of the BCSA
hydrodynamics over a range of site conditions, such as tides, storm events, and outfall discharges. Trends in salinity (and other
water quality parameter data) from the stations will be evaluated against other data sources (e.g., tidal elevations, precipitation
amounts and predicted runoff quantities, wind speed/direction, dye test studies, timing and rate of discharge from the NJSEA
outfall) to assess the response of the system, as a whole and between segments, to changes in system conditions.

Analyses will be completed to quantify the observed water quality parameter response to specific perturbations of system
conditions (e.g., large rainfall events, high winds, etc.) and to provide insight to the key processes affecting exchange within
the system and with the lower Hackensack River. Analytical calculations, such as calculation of dispersion rates and flushing
times as described by Thomann and Mueller (1987) and Fisher et al. (1979), will be used to quantify system behavior over a
range of observed site conditions.

Appendix G - Section 2 presents a
detailed analysis of the BCSA
hydrodynamics based on multiple LOEs
developed over the course of the RI.

196

Appendix H

Appendix H, Section 3.1, Page 3-4, Bullet “Relationship of TSS
and NTU”: Discuss the feasibility of a turbidity-TSS relationship
approach to support the goals of this section, i.e., organic and
inorganic sediment flux. In particular, describe how the variability
and uncertainty in the relationship will be handled in flux
calculations. Will ADCP backscatter also be used as a TSS
surrogate? What is the backup plan if a successful calibration
between Turbidity and TSS is not observed?

As discussed during the August 4, 2010 work session with EPA and other stakeholders, quantification of the relationship of
TSS to turbidity is complex and requires an approach based on multiple LOEs. Quantification of the relationship between
suspended solids measurements and continuously monitored water quality parameters, such as turbidity, at the moored stations
is a primary focus of the Phase 2 program (refer to the BCSA Group's original response to Comment #3 [Attachment A2]).
The program includes extensive TSS sample collection over a wide range of conditions, as well as characterization of other
parameters likely to influence TSS concentrations/characteristics (e.g., chlorophyll-a, particle size distribution, and dissolved,
particulate, and total organic carbon analyses).

In addition, as discussed during the August work session, the relationship of ADCP backscatter data to TSS has been shown to
be an effective surrogate for turbidity for estimating suspended solids in the BCSA. Collectively, the extensive data set
developed through Phases 1 and 2 will provide for a robust understanding of the relationship of suspended sediment to the
long-term, continuous data (turbidity, ADCP backscatter) collected at the moored stations. Uncertainty in this relationship will
be considered in future calculations of sediment fluxes.

Appendix G - Section 3 and
Attachment G3 present a detailed
discussion of the sediment flux analysis,
including the basis for the suspended
solids concentrations used in the
calculations.
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197 Appendix H | Appendix H, Section 3.1, Page 3-5, Bullet “Sediment Balance™: Two of the LOEs to answer the questions of sediment deposition rates and sediment balance are the geochronology data Appendix G - Section 3 and
The Modeling Plan assumes that field measurements of sediment  |(Phase 1 and 2) and estimation of the current sources of sediment (e.g., upland runoff, autochthonous production/deposition, |Attachment G3 present a detailed
loading from upland, quantification of sediment exchange between |sediment transport from Hackensack River), measured directly in the BCSA to the extent practicable. These LOEs and other [discussion of the sediment flux/balance
segments, and estimate of autochthonous production will provide |relevant factors (e.g., Sedflume results) will be evaluated concurrently to answer the related study questions and consider the [analyses; and relates these findings to
the deposition rate in sediment balance calculation. This uncertainty factors. other LOEs collected during the RI.
assumption is based on the accurate measurement and estimation of
each term. Provide more detailed justification of sediment balance
calculation in terms of uncertainty of the estimation relative to the
sediment deposition rate.
198 Appendix H |Appendix H, Section 3.2, Page 3-7, Bullet “Establish Relationship [The Phase 1 LISST data and the Phase 2 LISST data to date show a bimodal distribution in particulate size fraction, with one |Appendix E - Sections 4 and 5 and
Between Particulates and COPC Movement”: Section 3.2 needs to [group of “fine” particulates (on the order of 10 um size) and a second group of “coarse” particulates (on the order of 100 um |Appendix H Section 3 present an
be further developed and should consider the following concerns:  [size). Because the observed system velocities are insufficient to maintain 100 um particles composed of inorganic material analysis of COPC concentrations and
How will be variability in water column concentrations affect the  [(i.e., sand) in suspension, the coarse size particulates are organic in nature. transport in surface water. This analysis
COPC filter size fractionation study? Would a sediment transport considers multiple LOEs, including
calculation be conducted for each of the particle size fraction As described in Section 3.2.2.3 of the Phase 2 Work Plan Addendum, the particulate COPC fractionation task will involve particulate concentration and
filtered from the water sample? quantification of the distribution of COPC concentrations between fine (mud, silt, clay) and coarse (sand size) particles composition.
through filtration methods. Samples will be collected at mid-flood and high-slack tide during two sampling events: one in
warm weather and one in cold weather. These data will provide an understanding of the distribution of COPCs between the
two primary particulate fractions in the BCSA and how this condition varies in response to organic productivity levels (high
during warm weather, low during cold weather) and tidal phase. The results of this study will be used to assess the potential
significance of suspended particulate size on COPC transport. Based on this analysis, a determination will be made whether
further quantitative analyses are necessary to support risk analysis and remedy evaluations.
213 Appendix N | The BERA work plan includes an assumption that surface water  [Surface water risks will continue to be evaluated in light of the complete Phase 1 and Phase 2 dataset. Factors influencing risk |Exposure to COPCs in suspended
risks are negligible. What about suspended sediment exposures, associated with surface water exposures, such as those listed above, will be evaluated in the BERA. particulates is considered in the BERA
effect of high detection limits, seasonal or weather driven changes Appendix L. The RI Report includes
in chemical concentration and possible changes in bioavailability? evaluates the role of particulate
resuspension of surface water quality in
multiple locations, most notably
Appendix E - Section 4.
214 Appendix N [The organisms being used as receptors in the risk assessment are  [The BERA includes a wide range of assessment and measurement end points that are representative of the range of pollution [Please refer to Appendix L -

pollution tolerant. While this is an urban waterbody, the goal
should be to improve the water quality to allow native species to
inhabit the area. Receptor species should be chosen based on their
likelihood of susceptibility as well as their importance in a restored
ecosystem. Certain species may be rare in the recent surveys.
Perhaps they would return if the system was remediated. This issue
also applies to Phragmites. It may not be appropriate to base a
decision on allowing continued production of this invasive species.

tolerances found in the Hackensack River estuary. Goals for improved water quality can be realistically set for the BCSA
using these species, consistent with State and regional (e.g., NJMC) goals for the Hackensack River estuary. With regard to
Phragmites, its dominance in the Meadowlands pre-dates industrial discharges and was caused primarily by hydrology and
salinity changes resulting from other human activities. In addition, although invasive, its relative capacity to maintain highly
productive tidal marshes in an urban ecosystem stressed by relative sea level rise will be a necessary part of the risk analysis.

Section 3.1.2.
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216 Appendix N |p. 3-10: The BERA work plan notes, “Sediment toxicity of COPCs [The need for sediment toxicity testing and pore water analysis is being discussed with EPA based on the evaluation of the These topics are discussed in Rl Report -
is likely limited or overall risks are less than risks to aquatic Phase 2 benthic community data and other sediment data and risk assessment needs. Section 4.2 and
predators.” Sediment toxicity testing should be conducted. Also, Appendix L - Attachment L9.
was pore water analyzed for metal concentrations? Since AVS is
high, confirmation that pore-water concentrations are below
AWQC would support limited bioavailability of metals.

217 Appendix N |p. 3-12, Section 3.3.1, Measures of Exposure: The BERA work Literature values will be used along with site-specific data to assess site-specific risks. Appendix L - Literature and site-specific
plan states, “COPC residues that exceed those detected in reference data are used throughout the BERA to
site biota will be used to assess site-specific exposure and risk.” evaluate risks. All chemicals detected
Literature values should be used to assess exposure and risk. above screening-level benchmarks were

selected as COPCs and were evaluated
in the risk assessment.

218 Appendix N |Section 3.1, Page 3-2: It is noted that based on acid volatile sulfide |These factors will be considered appropriately in the final WOE evaluation presented in the BERA. The role of AVS on metals
and simultaneously extracted metal (AVS/SEM) SEM metals in bioavailability is discussed in
sediment are not bioavailable or likely to contribute to sediment Appendix F - Section 4,
toxicity. Under field conditions, the certainty of this method’s Appendix H - Section 2,
predictive ability is relatively unproven and has significant Appendix L - Section 6, and
limitations to its applications. For example, this method is not very Attachment L9. The AVS data are
useful in the more oxic conditions of the sediment which is where considered in the context of other LOES
most of the biological activity exists. Additionally, use of the to support the overall CSM for the site.
AVS/SEM approach requires that the sediments are never disturbed
or changed from the parameters examined to make the ratio
calculations. Therefore, the information used from this analysis
should not be considered significant in the weight of evidence
evaluation.

220 Appendix N |Section 3.2.1, Page 3-5: The Assessment Endpoints included in the [As discussed during the February 2 and 3, 2010 meeting, the Group has evaluated the many factors that will likely influence |Please refer to Rl Report - Section 4.2;

BERA do not include the benthic macroinvertebrate community. It
may be appropriate to consider protection and maintenance of the
benthic macroinvertebrates an assessment endpoint since they are
an important part of the community and the food chain.

COPC effects on benthic organisms in the BCSA. Based on this evaluation, the Group has recognized that prior to the

Phase 2 work little was known about the benthic community in the BCSA waterways. The New Jersey Meadowlands
Environmental Research Institute (MERI) collected a small number of samples in BCC as part of a larger study of the
Meadowlands (Bragin et al. 2009), and a limited study was completed in Oritani Marsh, which included a few samples in
BCC (Barrett and McBrien 2007). In addition, limited benthic invertebrate community characterization was completed in the
Eight Day Swamp area (Weis and Weis 2003). No studies using consistent methods and sub-habitat stratification were
conducted prior to the Phase 2 BCSA work. In addition, studies had not been completed in LBC or MBC, where there is a
significant range of salinity and other parameters that influence benthic community composition.

Consequently, the Group has implemented the benthic community survey across the BCSA study segments and the most
representative reference area with regard to salinity and substrate composition (Bellman’s Creek), to understand community
composition and variability. The Group will evaluate the potential utility of the benthic community as a measurement
endpoint based on the results of the Phase 2 work.

Appendix L - Sections 5.3 and 6.1.5; and
Attachment L9.
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222 Appendix N |Section 3.3.1, Page 3-12: It is noted that tissue levels in reference [Literature values will be used along with site-specific data to assess site-specific risks. Appendix L - Literature and site-specific
site biota will be used to assess site-specific exposure and risk. data are used throughout BERA to
However, literature values should be used to assess exposure and evaluate risks. All chemicals detected
risk. above screening-level benchmarks were

selected as COPCs and were evaluated
in the risk assessment.

223 Appendix N |Section 3.3.1.1, Page 3-12: The measurement endpoint for the fish [Residue-effect data will be considered in the risk assessment (along with data from other LOES) if reliable and defensible Please refer to Appendix L -
community involves surface water and sediment contaminant critical body residue effect levels are available. Many of the published critical body residues available to date have significant |Section 5.2 and 6.1.4; and
concentrations. Additionally, it may be appropriate to consider the [data quality limitations and are of questionable reliability and applicability to the conditions in the BCSA. The BERA Report |Attachments L5 and L7.
comparison of fish tissue contaminant residue data with critical will discuss available residue-effect levels and identify those reliable for use in the baseline assessment.
body residue effects concentrations/toxicity reference values as
another measurement endpoint for the fish community.

231 | Appendix O |The application of a “cesium horizon method” is questionable. If [Response: There are multiple reasons why a **’Cs peak may not be identifiable in a 1 m core that do not result from core Appendix F - Attachment F1 presents a
an appropriate Cs-137 peak cannot be identified, then the core has |disturbance. These include the following: detailed analysis of the geochronological
likely been disturbed, and the determination of the pre-1950 layer data collected during the RI
would not be appropriate as the assumption of constant deposition |« The 10 cm interval used in Phase 1, could lead to a dilution of the sediment with peak activity with surrounding sediment of |investigation.
does not hold. lesser activity. As a result, two or more consecutive samples may have elevated yet similar results with no clear peak

identified.
» Changing sorptive characteristics of the sediment (e.g., an abrupt change in grain size distribution or organic carbon
presence) could lead to spurious variations in radionuclide activity, which could confound analyses. For example, the loading
of organic matter from sewage outfalls changed substantially repeatedly in quality and relative location between 1950 and
present.
« Continuous, relatively rapid deposition may have occurred in the top 1 m at a particular core location, such that it represents
post-1963 sediments; in such a case, the *’Cs peak would be present deeper than 1 m. As noted elsewhere in these responses,
the Group will review the Phase 1 core data along with the Phase 2 data to support a consistent interpretation of the
chronology data
233 Appendix O |Appendix O “Overall Interpretation of Lower Berry Creek” First  [Please refer to the response to BCSA Group's Original Comment #8 (Attachment A2) regarding characterization of Appendix F - Attachment F1 presents a

Paragraph: The report states that the center channel is “near a state
of siltation equilibrium.” However, the two cores used as examples
(108 and 115) more likely illustrate a net-erosional locations.

depositional environment. TBZ-108 is interpreted as being slowly depositional (likely close to equilibrium) based on several
LOEs, including **'Cs and **°Pb signatures that indicate rates of deposition that are in reasonable agreement (in light of
measurement error) as well as detected ‘Be. TBZ-115, in a thalweg pool, is interpreted as no net change. Based on the
ancillary LOEs discussed in the response to Comment #8, there is no evidence to suggest that these areas are net erosional.
Comments regarding interpretation of geochronology data will be evaluated further during the Phase 2 data analysis and
presentation.

detailed analysis of the geochronological
data collected during the RI
investigation.

Appendix G - Section 3 presents an
integrated analysis of sediment transport
that incorporates multiple LOEs,
including geochronology.
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234 Appendix O |Appendix O “Overall Interpretation of Lower Berry Creek” Second [Based on the subsurface sediment profiling conducted nearly continuously along the entire length of all four study segments, |Appendix F - Attachment F1 presents a
Paragraph: The report states that Lower Berry’s Creek has a the post-Pleistocene sediment thickness in LBC is clearly the greatest. The diversion of most freshwater and tidal flow from  [detailed analysis of the geochronological
relatively “higher sedimentation rate.” However, the core that used [LBC following construction of the canal in 1911 reduced stream competence (power) and capacity of LBC, resulting in data collected during the RI
as an example (101) is not datable since pre-1950 material (non- conditions favorable to net deposition. Also, the deposition of landfill debris along most of LBC during the 1950s, 1960s, and |investigation.
detected Cs-137) was placed on top of post-1950 material (Cs-137 [1970s likely complicated the depositional profile in various ways. Such known factual events must be taken into account when
bearing) indicating a physical discontinuity in the core. interpreting the sediment cores. Appendix G - Section 3 presents an

integrated analysis of sediment transport
Nondetect results for **’Cs do not automatically indicate that the associated sediment was deposited before 1954. Theoretical '_[ha: |2Forporatﬁs mu:tlple LOEs,
and observed profiles of *'Cs, such as in Zapata (2002), show that deposited **'Cs activities decrease steadily in more recent nclding geochironology-
time. Hence, we would suspect that shallow samples, assuming they represent recent sediment, would have relatively low
37cs. Additionally, the highest sand fraction observed in the core was found in the 0-10 cm horizon of this core; as **'Cs does
not strongly sorb to sand, sediment grain size may have contributed to the nondetect result for **’Cs in this sample.
Following completion of Phase 2, a more substantial vertical characterization of sediments will be available to understand the
general patterns and localized variations, to the extent needed to calculate risks and evaluate remedial alternatives. These
results will be discussed further in the Phase 2 Report.

235 | Appendix O |Appendix O “Overall Interpretation of Lower Berry Creek” Third  (please refer to the response to Comment #234 regarding dating of cores with nondetect **’Cs results. TBZ-115, TBZ-116, and [Appendix F - Attachment F1 presents a
Paragraph: The report states that the mudflats have higher TBZ-117 present a coherent picture of the morphological history of the associated transect across LBC. Appendix O of the  |detailed analysis of the geochronological
sedimentation rates than the channel. However, the two cores that  |Phase 1 Report (Attachment O1) describes the relationships among the three cores in detail. To summarize, TBZ-115 data collected during the RI
they use as examples (116 and 117) are not datable since pre-1950 |represents the oldest portion of the sediment column, TBZ-116 represent sediment of intermediate age, and TBZ-117 investigation.
material (non-detected Cs-137) was placed on top of post-1950 | anrecents the youngest sediment. Multiple LOEs, including COPC distributions, reasonably concurring **’Cs and 2°Pb _ _
material (Cs-137 bearing), which indicates a physical discontinuity |jenqsition rates, and the environmental setting of these coring locations, support that the thalweg may experience no net Appendix G - Section 3 presents an
in the core. deposition. However, significant deposition may occur on mudflats, as evidenced by calculated deposition rates for TBZ-116 |INtedrated analysis of sediment transport

and TBZ-117 ranging from 0.9 to 2.2 cm/yr. This observation is consistent with the substantially reduced flows (i.e., stream | that incorporates multiple LOEs,
power) in LBC since the construction of BCC in 1911. Comments regarding interpretation of geochronology data will be including geochronology.
considered further during the Phase 2 data analysis and presentation.

236 Appendix O |It is noted that 137Cs activity in a core was shown to have Identification of storm deposits is not a specific objective of the Phase 1 or Phase 2 sediment program. Grain size analysis was |Appendix F - Attachment F1 presents a

anomalies from storm activity and fine grained material had
different activity than coarse grained material (Chmura and Kosters
1994). Were anomalous storm deposits identified in any of the
cores?

completed for 10 cm sample intervals during Phase 1; however, much higher resolution analysis would be required to
characterize deposits from individual storm events. Additional grain size data will be collected in Phase 2, but not at sufficient
spatial or vertical resolution to conclusively identify specific storm-related deposits.

The Group recognizes that grain size may influence the measured radionuclide activity (i.e., sand typically has a lower activity
than finer grained sediment). This was generally noted in the introduction (Appendix O, page 2-2) and specifically discussed
for several of the Phase 1 cores (e.g., TBZ-127, TBZ-142, TBZ-169, etc.). All potential explanations for the observation of

37Cs nondetect values, including both grain size and storm-related deposition, will be considered during the analysis of Phase
2 geochronology data.

detailed analysis of the geochronological
data collected during the RI
investigation.
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237 Appendix O |The existence of a subsurface peak shows that not all the sediment [A major objective of the Phase 2 field work and data analysis is to use all of the data, the understanding of the physical Appendix F - Section 3.2 and
deposited since 1963 has been scoured away, but some of it may  [system, and the history of events in the BCSA to develop an in-depth empirical understanding of the sediment transport, Appendix G - Section 3 present the
have been, i.e., contamination may have been remobilized. To deposition and resuspension dynamics. Included in this analysis will be detailed evaluation of the cores collected during the  [Group's analysis of sediment transport
assess uncertainty, visual inspections of the cores should be used to |scoping, Phase 1 and Phase 2 work, as well as the SPI work. and deposition in the BCSA.
look for evidence of scour (e.g., discontinuities in color or texture). Attachment F1 includes a core-by-core
Also the computed sediment fluxes based on core deposition rates interpretation of high resolution cores
should be compared with those based on runoff modeling and TSS collected during the RI.
data at the Hackensack confluence.

238 | Appendix O |p. 2-3: The list of cores with no net deposition currently includes 5 [The data presentations for TBZ-128 in Appendix O were in error. The corrected **'Cs dataset, which was shown in Appendix F - Section 3.2 and
cores (115, 127, 141, 159, and 169), but should also include 128 |Figure O-2 and elsewhere in Appendix O and the report, indicates detected values and a coherent record of sediment Appendix G - Section 3 present the
according to its description in Attachment O-1. 108, 142, and 149 |deposition. The geochronology findings will be further evaluated as part of the Phase 2 analysis and the corrected core profiles|Group’s analysis of sediment transport
(Cs all ND below the top 2 samples) seem to have very little for TBZ-128 will be provided as part of the Phase 2 Report. and deposition in the BCSA.
deposition, if any, and should be mentioned here as well (in 108, Attachment F1 includes a core-by-core
137Cs horizon is at about 15 cm depth, but PCB concentrations are |For TBZ-108, TBZ-142, and TBZ-149, it is recognized that in each case, the column of recently deposited sediment is thin  |interpretation of high resolution cores
around 0.1 to 1 ppm prior to that, so there’s no clear pattern of and overlies sediments that may be much older. Yet, in all three cases, two separate LOEs (*’Cs and 2°Pb dating) indicate |collected during the RI.
burial). positive rates of deposition. Hence, it is not appropriate to classify these cores as experiencing no net change. Comments

regarding interpretation of geochronology data will be considered further during the Phase 2 data analysis and presentation.

239 Appendix O |The term “dynamic” should be inserted before “equilibrium” when [Please refer to the response to BCSA Group's original response to Comment #8 (Attachment A2) regarding characterization of |Please refer to Appendix G - Section 3.
referring to cores or regions of the river that show recent depositional environments. The Group will consider this comment and the terminology used to characterize each sample
sedimentation but no long-term trends. This will help emphasize location based on a review of the combined Phase 1 and Phase 2 geochronology data in the context of other LOEs related to
that there are both erosional and depositional processes at work. For|sediment deposition. A detailed discussion of sediment deposition in the BCSA will be included in the Phase 2 Report.
areas where there is not Be-7 data indicating recent deposition,
what empirical evidence is there for equilibrium as opposed to net
erosion? If none, then should be separated out from those that do
have evidence of recent deposition (i.e., there should be an
“indeterminate” or “potential erosion” category in addition to the
equilibrium and depositional categories).

243 Appendix O |The description of the coring work should include a discussion of  [Please refer to the response to the BCSA Group's original response to Comment #14 (Attachment A20 and the Please refer to Appendix G - Section 3,
how coring locations were selected and what these represent (i.e., [Phase 1 Work Plan (Geosyntec 2009) for information regarding sediment sampling program design. The Group will consider |Appendix F, and Attachment F1.
present the rationale behind the number of cores and their this comment during analysis of the combined Phase 1 and Phase 2 geochronology dataset. A detailed discussion of sediment
placement). When analyzing the results, it would be helpful to deposition patterns in the BCSA will be included in the Phase 2 Report.
discuss all the deep pool samples together and all the mudflat
samples together, in order to help identify any trends. This would
be useful in places like Section 2.1.4.3 in Phase 1 Report and
Appendix O and especially moving forward into the Phase 2 work.
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244 Appendix P |The Mill Creek Reference area contains mitigation sites where Additional information on the history of the wetlands mitigation work at the Mill Creek reference site will be included in the |Inclusion of this information was
major changes to the wetlands had been made in 1988 (63 acres)  [RI Report and other deliverables, where appropriate. determined to be unnecessary to support
and more recently in 2000 (140 acres). The following information the RI analyses and findings. This
taken from www.njmeadowlands.gov/environment/parks/mcm.html information may be included in the FS,
should be included in the discussion: “This 209-acre area was if appropriate.
purchased by NJMC for preservation in 1996 from Hartz Mountain
Industries. It was undeveloped and had experienced no direct
industrial activities. A development of a 2,750 town homes had
been proposed for the site. It had a dense monoculture of common
reed (Phragmites autralis,) with very little open water and reduced
tidal flow. In its former condition, there was little habitat diversity.

245 Appendix P |In 1998, NJMC began wetlands enhancement activities at the site, [See response to Comment #244. Inclusion of this information was
including the re-establishment of tidal flows, creation of open water determined to be unnecessary to support
impoundments, grading to create low, high and upland marsh areas, the RI analyses and findings. This
and native replantings to attract a diversity of aquatic life and birds. information may be included in the FS,
It was the first wetlands enhancement project NJMC managed... if appropriate.

“In 1999, the New Jersey Meadowlands Commission acquired 63
acres of the site known as the Western Brackish Marsh and 77 acres
of the site known as the Eastern Brackish Marsh.”

Notes:

& Attachment A2 provides a compendium of Agency comments and BCSA Group Responses. This column presents the previous comment response for context.

®Parsons. 2010. DRAFT - Removal Action Report fo West Riser Tide Gate Sediment Removal Project, Wood-Ridge and Moonachie, New Jersey (USEPA No. NJD980529879).

Prepared on behalf of: Rohm and Haas Chemicals LLC, An authorized signatory of Morton International, Inc.
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Phase 2 QAPP 44 6and 7 |FSP Sections 6.0 and 7.0 (Tasks 5F and 6F): In comparing Upon the completion of fauna surveys in the BCSA and reference sites, field data will be Invasive species were not observed during
(FSP) ecological data from Berry’s Creek to reference areas, the reviewed to assess the role of invasive species in either the BCSA or reference sites. site surveys or sampling events.
BCSA Group should account for differences in habitat
population survey statistics and bioaccumulation potential
attributable to the relative abundance of invasive species (e.g.,
Asian shore crab, Hemigrapsus sanguineus) as that may operate
as environmental stressors independent of contaminants. Refer
to Reichmuth et al., “Differences in Prey Capture Behavior in
Populations of Blue Crab in Contaminated and Clean Estuaries
in New Jersey” in “Estuaries and Coasts” Vol. 32, No. 2,
March, 2009.
Phase 2 Work Plan 1 General |The finding of elevated manganese at elevated levels in more  |Review of the data identified some potential manganese source areas that will be evaluated |Manganese was evaluated in detail in the
Addendum recently deposited sediments warrants additional discussion. further in Phase 2 (e.g., outfalls in UPIC and east side of Eight Day Swamp). In addition, as |Phase 2 Report, Appendix Q.
The agencies are unaware of any “new” sources of manganese |noted in the Phase 1 Report (Section 2.3.3.3, p. 2-4), manganese would preferentially Manganese is evaluated in the BERA and
which would be responsible for this phenomenon. Could this  |accumulate in more oxygenated sediment areas, such as the less frequently inundated portions|BHHRA.
related to changes in oxygen levels in Berry’s Creek coincident [of marshes. This relationship will be evaluated further when the Phase 2 marsh data are
with improved sewage treatment? Perhaps comparison of available, including the exchange of surface water between marshes and waterways, as well |Manganese is evaluated in the context of
manganese levels in the Berry’s Creek ecosystem with more comparative analysis with the reference sites which have varying degrees of sewage effluent |redox profiles and, in turn, mercury
healthy oxygenated estuarine systems is warranted. influences. methylation profiles in Section 4 of the
RI Report.
Phase 2 Work Plan 14 3.2.1.2 |Page 3-11, Section 3.2.1.2., first bullet: “For example, The ecological risk assessment will take into account the exposure route and whether Please refer to Appendix L - Attachments

Addendum

correlating mercury or methyl mercury in biota data with surface
water mercury/methyl mercury is more valid if the surface water
data represent the dissolved, as opposed to the total, fraction.”
For ecological receptors, the decision to use dissolved versus
total metal data should depend on the potential exposure route.
The dissolved fraction may be the best measure for an animal
that would get the biggest dose from uptake across the gill or
through the skin but the unfiltered may be best for an animal
that would ingest water.

dissolved or total concentrations are the most appropriate measure of dose.

L4, L5, and L6.

Page 1 of 4



Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report
EPA Comment Response Summary

Berry's Creek Study Area Remedial Investigation

September 2017

Table A2. Comments on the Phase 2 QAPP and Work Plan Addendum Deferred to the Rl Report

Comment Where Comment is Addressed in the RI
Document No. Section No. Agency Comment Previous BCSA Group Response® Report
Phase 2 Work Plan 21 3.3.1 Section 3.3.1, Page 3-22 (Task 3A): Due to the potential for The influence of storm events and anthropogenic activities has likely affected the distribution |Potential historical influences are discussed
Addendum sediment transport due to storm events and anthropogenic of radioisotopes in the sediments in some locations in the BCSA. The Group is reviewing the |in Rl Report - Section 4.1, Appendix B,
activities, the deepest detection of Cs-137 in a particular core  [several sources of data on the subsurface cores and will include consideration of the history [Appendix F, and Attachment F1.
may not represent the 1954 horizon (although the sediments are |of the events in the Hackensack River basin that have likely influenced the sediment accretion
certainly from 1954 or a more recent date) and the peak and resuspension over time.
detection of Cs-137 in a core may not represent 1963 because
the ‘true’ peak sediment may have been eroded or removed at
some point. Discontinuous core profiles can confound attempts
to estimate deposition rates and additional criteria for evaluation
of profiles are required, for example, at least a 0.5 pCi/g
detection of Cs-137 to confirm the presence of the 1963
sediment horizon. Changes in the Study Area watershed over
history, including the construction of the Oradell Reservoir and
increasing upland development, have likely contributed to
changes in Pb-210 deposition and are likely to confound
attempts to calculate deposition rates that assume constant
deposition.
Phase 2 Work Plan 31 3 Page 3-34, Task 5A, COPC Residues in the BCSA Food Web: |The Group recognizes that the relationship between sediment concentrations of mercury and |These results are presented in Appendix I -
Addendum The work plan notes, “Additionally, data for mummichog and  |biota concentrations can be difficult to illustrate. However, additional data collected froma |Attachment 16.
fiddler crab will support an evaluation of the quantitative different year and season is needed to further examine the relationship in the BCSA. The
relationship between measured sediment concentrations and results from Phase 1 and Phase 2 work will be presented in relation to the literature in the
biological tissue, given that both of these species exhibit a Phase 2 Report.
relatively high degree of spatial fidelity and therefore may be
more reliably paired with sediment data to examine
bioaccumulation relationships.” Please provide supporting
studies that show a relationship between sediment
concentrations and mercury concentration in these biota.
Phase 2 Work Plan 41 3.5.5 Section 3.5.5, Page 3-45 (Task 5E), First Sentence: The baseline| Tissue data are being collected from fiddler crabs and blue crabs. In addition, the benthic Sediment associated organisms (a variety of
Addendum ecological risk assessment (BERA) needs to include a benthic  |community surveys in Phase 2 will be used, in part, to determine if another benthic organism |crab species) were sampled to support the
organism. should be included in the BERA. BERA. Specific sampling efforts in Phase 3
were directed to collect infaunal organisms
but not enough mass could be collected to
support chemical analysis.
Phase 2 Work Plan 42 3.55 Section 3.5.5, Page 3-45 (Task 5E): The benthic community The use of the triad approach to sediment evaluation will be assessed following Phase 2, The triad analysis is presented in Appendix
Addendum survey should include a triad sampling approach, which consists |taking into account the benthic community survey results and the factors that would influence |L - Attachment L9.
of a benthic community survey, sediment chemistry, and toxicity|the use of toxicity testing (e.g., salinity patterns, DO patterns, substrate composition).
testing for each sampling location.
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EPA Comment Response Summary

Berry's Creek Study Area Remedial Investigation

September 2017

Table A2. Comments on the Phase 2 QAPP and Work Plan Addendum Deferred to the Rl Report

Comment Where Comment is Addressed in the RI
Document No. Section No. Agency Comment Previous BCSA Group Response® Report
Phase 2 Work Plan 45 3.5.6 p. 3-46, Section 3.5.6 Task 5F, Qualitative Survey of To be meaningful in the ecological risk assessment, any measurements of mercury in the COPCs in marsh invertebrates are discussed
Addendum Invertebrate/Insect Community: Total Hg concentrations should|insects should be limited to the types of insects that are known to be prey of the measurement |in Appendix | - Section 3.1.2.
be measured in insects during this phase since they will be endpoint. Designing such a study first requires some field verification of insects present at the
collected. site and their variability over a couple of seasons (summer and early fall of this year)
consistent with ecological risk assessment guidance. Therefore, the qualitative step will be
completed first, along with the next stage of the risk assessment before determining what
additional tissue samples may be needed to support the risk characterization.
Phase 2 Work Plan 48 3.6.1 p. 3-52: 3.6.1 Task 6A, Biota Sampling: Measured Hg and The literature-based effects thresholds will be used as one LOE in the risk assessment. There |Please refer to Appendix L - Section 6,
Addendum PCB tissue residues (and other bioaccumulative contaminants) |are, however, important uncertainties associated with these values, and this uncertainty will ~ [Attachment L6.
should be compared in BCSA biota and other areas to effects  |be noted in the risk assessment. Fish tissue sample collection is proposed in the summer, to
thresholds in the literature as a line of evidence. Fish sampling |evaluate the anticipated higher fish tissue concentrations as described in Weis et al. (1986)
for COPC analysis should be designed with seasonality in mind. [and Weis and Ashley (2007).
Weis et al, 1986 found that monitoring of mercury levels of fish
collected from Berry's Creek throughout the year revealed a 5- |REFERENCE:
fold increase during the summer months. Weis, P. and J.T.F. Ashley. 2007. Contaminants in fish of the Hackensack Meadowlands,
New Jersey: Size, sex, and seasonal relationships as related to health risks. Arch. Environ.
Contam. Toxicol . 52:80-89.
Phase 2 Work Plan 50 4 p. 4-1, Section 4, Ecological Risk Assessment Approach: For [Measurement endpoint data will be evaluated in the context of COPC concentration data, Please refer to Appendix L - Section 6.
Addendum Risk Characterization it is unclear how the types of studies consistent with EPA risk assessment guidance. Any observed changes in measurement
planned will be able to be tied to specific contaminants of endpoints will be analyzed in relation to gradients of conditions (CERCLA-stressors-COPCs,
concern or mixtures. conventional parameters-DO, salinity, etc.). In addition, the data will be compared to
concentrations and responses at reference sites, taking into account known mechanisms of
toxicity and information that indicates the relative bioavailability of COPCs.
Phase 2 Work Plan 51 4 p. 4-3, Risk Characterization: Were species of special concern |Yes, for example the Least bittern. The species of special concern will be described in Please refer to Appendix L - Section 2.4.7.
Addendum identified? subsequent ecological risk assessment deliverables.
Phase 2 Work Plan 53 5.3.2 Page 5-2, Section 5.3.2: The Draft BHHRA should include Agreed. These tables are provided in Appendix M,
Addendum RAGS D Tables 1-10. as follows:
RAGS D Table 1 - Table 3-1 and
Attachment M4
RAGS D Table 2 - Attachment M1
RAGS D Table 3 - Attachment M4
RAGS D Table 4 - Attachment M4
RAGS D Table 5 - Attachment M2
RAGS D Table 6 - Attachment M2
RAGS D Table 7 - Attachment M4
RAGS D Table 8 - Not applicable
RAGS D Table 9 - Attachment M4
RAGS D Table 10 - Tables 5-1 through
5-6 (modification of RAGS D format).
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Table A2. Comments on the Phase 2 QAPP and Work Plan Addendum Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
September 2017

Comment Where Comment is Addressed in the RI
Document No. Section No. Agency Comment Previous BCSA Group Response® Report
Revised Phase 2 27 3.7.1 Page 3-75, 3.7.1, last paragraph: EPA requests more details The objective of the desktop study is to expand on the findings presented in Section 2.5 of the|Please refer to Appendix O.
WP Addendum about the desktop study to estimate atmospheric loading to the |Phase 1 Report by providing a quantitative and media-specific accounting of the mercury and
BCSA. PCBs that enter the system from the regional airshed. Data sources to be considered in this
analysis include measurements of mercury and PCBs deposition published in both peer-
reviewed and agency documents (e.g., New Jersey Atmospheric Deposition Network, etc.).
This information will be used to understand regional airshed contribution to chemical load in
surface water and sediment. Regional atmospheric contributions to the BCSA are reflective of
urban background and will continue to influence surface water and sediment concentrations
following remedial actions. This information will be considered during the analysis of
remedial alternatives at the site.
Revised Phase 2 28 3 Page 3-78, 3rd paragraph: A kayaker was identified as the most |As discussed and agreed upon during our meeting with EPA in Edison, New Jersey on These exposure scenarios are evaluated in
WP Addendum highly exposed pathway above the surface waters in BCSA. February 24, 2011, the Group will evaluate potential exposures to an overboard kayaker and [Appendix M.
Swimming was identified as a future exposure pathway. EPA  [swimmer by modeling air concentrations in the breathing zone near the air-water interface. A
suggests collecting ambient air data at the proposed 1 m. height |conservative modeling approach will be used to ensure that potential exposure concentrations
in addition to just above the water surface (5 cm.) as would be [are not underestimated.
an appropriate breathing zone for a swimmer.
Notes:

& Attachment A2 provides a compendium of Agency comments and BCSA Group Responses. This column presents the previous comment response for context.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report

1 Further information regarding the data treatment decisions (e.g. Additional information regarding data treatment will be included for each type of analysis presented in the Rl Report. The more [Appendix K - Attachment K2 presents the
treatment of below detection limit data, how data were grouped and/or|detailed graphical, tabular, and/or statistical analyses that provide further support for the findings presented in the Rl Report will |data treatment methods employed in the
averaged, number of samples, whether samples collected in different [be included as appendices. A variety of graphical, tabular, or statistical approaches are explored during preliminary data RI.
seasons are grouped) should be included for the analyses presented  [analysis, and many are determined to not be suitable or appropriate (e.g., inappropriate statistical tests given data distribution),
and for those analyses that were done but not presented. It may also [or do not provide any more meaningful insight into the BCSA physical, chemical, or biological systems compared to the
be useful to provide the rationale and if available, supporting data, for |analyses that are presented. Substantial effort and page space would be required to provide a detailed discussion of all such
each relevant data treatment decision. Since work was done to come [analyses. In presentations to the EPA, the BCSA Group will explain why it has selected to present the data in a particular
up with the best analyses, the supporting information showing why manner. These analyses and the RI findings will be discussed with EPA, and then if necessary, the BCSA Group will complete
analyses conducted were not included and why the results presented [additional analyses using alternate approaches the EPA puts forth.
were selected would be helpful. The analyses conducted but omitted
could be included as a separate appendix.

2 While EPA believes that overall the data presentation is logical and  [The requested summary tables for each study segment (LBC, BCC, MBC, UBC) and the reference sites will be included in the |Please refer to:
adequate, some reviewers thought additional presentation would be  [RI Report. Surface Water: Appendix E -
helpful. Although the Phase 2 conclusions are bulleted in Section 2, Attachment E3
the presentation and discussion of the data to support the conclusions
presented could be improved. It would be useful to include Sediment: Appendix F - Attachment F3
comprehensive summary sampling tables for each of the geographic
areas which provide the matrix sampled, number of samples, sample Biota Tissue: Appendix | - Attachment 13.
dates and mean, median and range of the concentrations.

3 Mercury and methylmercury are present at elevated levels in The BCSA Group agrees that: mercury and methyl mercury along with other COPCs are elevated in the upper reaches of the These topics are discussed in

sediment, surface water and biota in the BCSA. The most elevated
concentrations are present upstream closest to the mercury source
area. Total mercury concentrations, which include the relatively
immobile inorganic mercury, decrease in concentration downstream
in the BCSA system. Methylmercury, which is more mobile and
bioavailable, is present at more consistent concentrations from
upstream (source) to downstream in the LBC. The literature generally
recognizes that highest levels of mercury methylation occur in
marshes that are subjected to frequent wetting and drying periods.
This should be recognized and discussed. (Alpers et al. 2008;
Ackerman and Eagles-Smith 2010; Foe et al 2008; Wood et al 2010;
DiPasquale et al 2009).

BCSA,; the upper part of the system includes several sites that handled mercury including the Ventron Velsicol site; and the
mercury concentrations generally decline moving north to south in the BCSA. Note that mercury, along with many other COPCs,
had many uses and users in the past. A more detailed discussion of methyl mercury mobility is provided in the response to
Comment 4.

Comment 3 links patterns in the mercury data in the BCSA with certain referenced literature, stating that these are generally
recognized processes, and implying therefore that wetting and drying must be an important process at work in the BCSA.
However, consideration of generalizations from other sites with respect to the site-specific BCSA conditions requires detailed
analysis; otherwise, decisions made may not reflect site-specific factors or processes. The BCSA Group’s consultant team and
Technical Committee have examined the referenced papers identified in the comment. While the papers support that, for
sediment in certain systems, “wetting and drying periods” are a factor to be considered in methyl mercury distribution, the tidal
nature of the BCSA marshes, and the high percentage of organic matter and fine particulates in the BCSA marshes, means that
the BCSA sediments are always wet (saturated or a high percent moisture). The BCSA sediments and marshes do not dry like the
floodplains or intermittently flooded areas studied in the cited literature.

In fact, the Alpers et al. (2008) study indicates the lower elevation tidal marshes that are inundated daily, like much of BCSA,
tend to have lower concentrations of methyl mercury, similar to some findings of Foe et al. (2008) and Wood et al. (2010).
These findings in relation to the BCSA marshes reinforce the need for a detailed site-specific analysis of the data, and that
unsupported generalizations should be avoided.

Appendix F - Section 4 and
Appendix H - Section 2.4.
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report
EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report
3 The need for and type of additional studies will be evaluated again in scoping of any additional Phase 3b studies for the 2014
[cont.] field program, which the EPA will review and approve prior to implementation. The potential relevance of wetting and drying of
BCSA marshes, along with the other factors that potentially affect methyl mercury concentrations in the BCSA, will be discussed
in relation to the site-specific information. The RI and FS Reports will provide a comprehensive evaluation of the multiples
LOEs, including patterns, trends, and hydrodynamics, that must be understood to evaluate the range of site-specific remedial
alternatives that should be considered in the BCSA.
4 The report acknowledges that mercury concentrations in sediment and [Downstream transport of methyl mercury in the water column is suggested in the comment as an alternate primary explanation  |Please refer to Rl Report - Sections 5 and

water are highest in the UBC, and decrease downstream, with weather
and tides influencing the concentrations and slope of the
concentration gradient. It also acknowledges that concentrations of
methylmercury do not decrease as much downstream, and there is a
more equal distribution. The primary explanation in the text is that
there are factors that limit the bioavailability of mercury for
methylation. However, another possible reason is that methylmercury
is more mobile in an aquatic system and is migrating downstream in
the system from the upstream sources where mercury is at higher
concentrations. This should be discussed.

for the distribution pattern of methyl mercury in BCSA waterways. At any one point in the BCSA there are multiple physical,
chemical, and biological factors that influence the methyl mercury concentrations, and the relative influence of these factors
varies over the range of conditions that occur. The Phase 2 Report recognizes these multiple factors. The report points out the
relative similarity in the waterway methyl mercury levels across the BCSA study segments, despite differences in total mercury,
and states that this is due to several factors, including low bioavailability of BCSA mercury due to elevated concentrations of
AVS and TOC; and biogeochemical conditions (e.g., redox) in the shallow waterway sediments that limit methyl mercury
production to discrete depth intervals. These are recognized in the site-specific mercury CSM (Section 2.3.7.1). In addition, the
CSM states the fate and transport of mercury and methyl mercury in the BCSA are a function of both the physical characteristics
of the estuary and the chemical processes described above that affect mercury form and speciation.

The primary mechanisms by which mercury and methyl mercury are transported within the BCSA are movement of surface
water and associated suspended sediment due to tidal action and exchange of marsh porewater due to interflow discharge and
diffusive exchange. With respect specifically to methyl mercury migration in the water column, waterway transport appears to be
of relatively small importance in explaining the methyl mercury distribution in surface water from the north end to south end of
the BCSA site. Several LOEs support this; for example, considering the relatively high variability of hydrologic conditions from
neap to spring, combined with the range of precipitation events encountered over the monitoring period, the apparently lower
variability in methyl mercury concentrations along the north to south gradient would not support waterway transport as an
important process at work in the BCSA. Further, the upstream portion of the study area has been shown to be highly retentive of
particulates, making downstream transport an unlikely explanation of the observed pattern of methyl mercury concentrations in
surface water.

For these reasons, the Phase 2 Report focused on differences in bioavailability and biogeochemical conditions along the
gradient. Data to date support that differences in these factors are strongly controlling methyl mercury concentrations in the
BCSA. For example, the sequential extraction studies done by the Group indicate that large percentages of mercury are in forms
that are not bioavailable, particularly in the upper reaches. This is consistent with other LOEs such as the AVS-SEM data.

The Group will further evaluate, and the RI Report will fully discuss, transport and fate of COPCs, including mercury and
methyl mercury. The discussion will address methyl mercury transport in the water column, using all of the relevant LOEs
available, including factors such as the solubility of inorganic mercury and methyl mercury, the potential for downstream
transport of both, methylation and demethylation, and the relatively short half-life of methyl mercury in water due to UV and
biological degradation.

6.2; and Appendix H - Sections 2.4 and 3.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report

5 The Phase 2 Site Characterization Report includes a Regional Regional background data will be used in the risk assessment along with BCSA-reference site data to support estimates of The analysis of regional conditions is
Background Evaluation which determined the regional concentrations |regional risks. The risk assessment will evaluate risks associated with COPCs in BCSA samples and additionally in samples presented in Appendix J. Appendices L
of the contaminants of potential concern (COPCs) in the area around |[collected from BCSA reference sites. Regional background data from the broader region also will be used as a point of and M include consideration of regional
the BCSA. Further information should be provided regarding how  [comparison for the risks in the BCSA and the BCSA reference sites. This evaluation will be done to place site-specific risks in  |conditions in the evaluation of site risks.
these data will be used (e.g., will they be used in the Ecological Risk [an appropriate regional context. This information will then be used during the evaluation of remedial objectives and alternatives,

Assessment). and eventually when making risk management decisions for the site. This approach is consistent with EPA Contaminated
Sediment Management Guidance.

7 Given that the Phase 2 Site Characterization Report describes the The Phase 2 Site Characterization Report included a detailed analysis of the horizontal and vertical distribution of COPC RI Report Section 6.5 and Attachment F1
remedial investigation to date, it is premature to include statements  |concentrations in sediment, as well as sediment deposition in the waterways and marshes. It is therefore appropriate to include an|present an analysis of natural recovery of
that could be considered conclusions regarding the effectiveness of  [evaluation of these data to assess the extent to which natural recovery is occurring in the BCSA. An evaluation of monitored BCSA site sediment.
specific remedial options. For example, on the second paragraph on [natural recovery as a potential component of the remedy for the site will be included in the detailed alternatives analysis and the
page 1-9, under Study Question No. 4, the Phase 2 report reads FS, as appropriate.

“Multiple lines of evidence support the burial of COPCs by cleaner
sediment is facilitating natural recovery.” Statements regarding
natural recovery should wait until the Feasibility Study.

8 Presentation of Averages: Care should be taken to ensure that the The RI and Baseline Risk Assessment Reports will include evaluations of spatial and temporal patterns to the data. The Please refer to:
development of average concentrations and their use in drawing implications of these patterns in defining the extent and risk significance of the data will be fully explored in these reports as Appendix E - Section 4
conclusions does not bias the findings. Some examples are provided [well as the risk analysis of alternatives. Appendix F - Section 3
below: Appendix | - Section 3

Appendix L - Section 6
Appendix M- Section 5.

8a a. Figure 2-38c: A waterway Total PCB average concentration of The comment is noted and demonstrates a drawback of the use of arithmetic averaging for potentially asymmetric datasets such [Appendix F - Section 3 presents a
approximately 68 mg/kg is indicated in the surface of MBC- as this. More refined methods of data analysis and presentation have been employed, such as the format involving data ranges in [detailed description of the distribution of
Ackermans. However, when the data for MBC-Ackermans on Figure [Figure 2-41. The Group has endeavored to balance the need for more detailed presentations (e.g., plots showing the results of all |COPCs in site sediment.

J-34 are examined, only 3 of the 11 surface waterway points (550, samples in a given reach) with the need for more simplified presentations, such as Figure 2-38c, in other cases. The latter
122 and 37 mg/kg, respectively) have concentrations that fall above 9 |approach has the advantage of more rapidly conveying broad lateral and vertical patterns in the data. As in the Phase 1 and
mg/kg. Consequently, the average of 68 mg/kg is not indicative of the|Phase 2 Site Characterization Reports, the Rl Report will include multiple methods of data presentation, with varying levels of
overall conditions in the surface sediment of MBC-Ackermans, yet it [complexity, to meet the varying needs for depiction of broad patterns in some cases with more detailed data presentation and
is being used to compare the surface conditions in MBC-Ackermans |analysis in other cases.
to the other presentation areas and in the development of conclusions.
8b b. Table 2-4: The footnotes indicate that tabulated data represent the |The data presented in Table 2-4 will be presented in the Rl Report and will be revised as appropriate to address the agency’s Appendix E - Section 4 presents an

average of multiple sampling events (i.e., Quarter 1 and Quarter 2).
Please revise table to show the two sampling events separately. Also,
please fix the typo in Footnote B, which suggests that all of the
surface water data are unfiltered.

comments. Please note that the footnote is correct; unfiltered surface water data were used in the comparison.

analysis of marsh interflow, including a
comparison of COPC concentrations in
marsh interflow seepage to surface water.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the

No. Agency Comment Previous BCSA Group Response® RI Report

9 Page 1-6, First Paragraph under Study Question No. 2: Please clarify |For context, the statement in comment 9 is provided below. These topics are discussed in the
the impacts of storms on the resuspension of surface sediment. If following locations:
deposition in the BCSA is estimated at 10 cm per 40 to 50 years, or  [“The sources of stressors in relation to the receptors are better understood following Phase 2. Historical industrial discharges RI Report - Section 6.2
0.2 to 0.25 cm/year, then a storm that resuspends the “top few contributed a substantial mass of COPCs to the BCSA, including mercury, TAL metals, PCBs and other compounds. Most of the | Appendix E - Section 4.3
centimeters” can easily resuspended and transport sediments that had [mass of COPCs is buried under layers of cleaner sediments (greater than 10 cm in most areas over the last 40 to 50 years). The |Appendix F - Section 3
accumulated for the past 15-25 years. Please address the effects of  [top few centimeters of the surface sediments are subject to resuspension only during major storm events, such as Hurricane Irene | Appendix G - Section 3.
resuspension in the BCSA on surface sediment concentrations, in 2011, which had an estimated return frequency of one in eighty years. Consequently, COPCs from historic sources are largely
especially since Study Question No. 1 (second full paragraph on unavailable due to physical isolation. In addition, many of the COPCs are typically associated with the inorganic fraction of
Page 1-6) indicated that a strong correlation exists between surface  |sediments and suspended solids, which are highly retained in the BCSA.”
sediment concentrations and surface water concentrations normalized
to suspended solids. The first paragraph under Study Question No. 2 (quoted above) states the high concentration COPCs from historic sources are

largely unavailable due to physical isolation as only the more recent, lower concentration, sediment are resuspended, even during
large storm events. The net effect of storm-related resuspension is the subject of additional evaluation, including specific
sampling work in Phase 3b (2013). Nonetheless, the analysis conducted to date indicates sediment resuspension effects in the
BCSA are likely minimal on surface concentrations. The resuspended BCSA sediment during storms undergoes a mixing and re-
deposition process with a proportionately large influx of relatively clean sediment into the study area during storm events, from
the uplands, the downstream estuary, or both. This topic, including issues raised in EPA’s comment, will be evaluated in detail
as part of the fate and transport analysis and fully discussed in the Rl Report.

10 Page 1-6, SQ No. 2, first paragraph and page 1-9, Last Paragraph (SQ | The referenced text on page 1-6 was intended to convey that a large percentage of the mass of many of the COPCs (e.qg., These topics are discussed in multiple
No. 4): The report presents the finding that COPCs are associated mercury, chromium, cadmium, and zinc) is present in inorganic mineral forms, such as inorganic sulfide minerals, particularly in |locations in the Rl Report, including:
with inorganic sediments. At many sediment sites the COPCs are bedded sediment. The referenced text on page 1-9 was intended to convey that, although Phragmites detritus from the marshes |RI Report - Sections 5 and 6
proportional with the amount of organic material in sediment. Please |is a substantial source of organic particulate to the waterway and to the overall sediment balance, Phragmites detritus is low in [Appendix E - Section 4
provide supporting discussion about this finding given that it is COPC concentration and thus does not represent a substantial source of COPCs to the BCSA water column and sediment. Itis |Appendix F - Section 3
contrary to the expected finding. acknowledged that several of the COPCs preferentially partition to organic matter and that this process must be considered in the |Appendix H - Sections 2 and 3

evaluation of COPC transport and fate in the BCSA. The RI Report will provide a detailed discussion of these topics, Appendix | - Section 3.
referencing supporting data and literature where appropriate. COPC distribution within the various media (sediment, water, plant

tissue, and biota) and amongst organic and inorganic fractions of these media will be discussed. The primary mechanisms that

contribute to the transport, attenuation, and fate of COPCs (e.g., mineral precipitation/dissolution, partitioning, volatilization,

transformation reactions) will be identified and evaluated.

11 Page 1-11, Second Paragraph under Study Question No. 6: Please Section 2.2.2.2 “Sediment Balance” presents the methods for determining the net sediment fluxes in the system, with supporting |Appendix G - Section 3 discusses
provide data (or cross-reference an appendix or figure) to supports the |calculations presented in Appendix B. The cumulative fluxes show a net accumulation of inorganic sediment over the 22-month [sediment transport in the BCSA based on
following statement: “...the amount of waterway sediment long period of measurement, including Hurricane Irene. The RI Report will include further evaluation and detailed presentation |multiple LOEs collected during the RI.
redistributed during this storm event was less than the amount of of the flux calculations, including sensitivity and uncertainty analysis on all input data and incorporation of Phase 3 data (e.g., |Attachment G3 details the sediment flux
sediment estimated to be deposited during...data collection (22 the particulate organic carbon study, uplands runoff study). calculations and analyses.
months)”.

14 Page 2-13, Section 2.2.1.4, First paragraph: Please add a short Freshwater baseflow was directly measured in upland tributaries as described in Section 2.2.1.2.2 and SOP 1.5. In addition, Appendix D - Sections 2 and 3

description or footnote regarding the methods used during the
remedial investigation to measure flow.

freshwater baseflow was calculated based on the net seaward water flux (excluding storm water runoff inputs) measured at each
of the moored stations. Integration of the calculated water flux over the 22-month long monitoring period shows, as expected, a
net flow of water out of the BCSA. This flux, less the total storm water runoff (estimated based on runoff modeling; see
Section 2.2.1.2.2), corresponds to the freshwater baseflow. The RI Report will include a revised water budget, including
additional data collected during Phase 3. The revised water budget will include refinement of the estimate of base flow and will
present the water budget for the range of flow conditions requested in Comment 18.

present the analyses of freshwater inflows
to the BCSA tidal zone. Attachment G2
presents the revised water budget/balance
analyses. Attachment G3 presents the
analyses of water flux based on the
moored station data.
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EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the

No. Agency Comment Previous BCSA Group Response® RI Report

15 Page 2-14, Section 2.2.1.5, Second paragraph: Several rates of The average value of 10,275 m*/day was estimated based on an assumed annual average evapotranspiration rate of Please refer to Appendix G -
evapotranspiration are referenced. Please explain how the average  [2.75 mm/day. This rate was selected as representative based on the range of rates cited in literature and summarized in Section 2.2.1 and Attachment G2.
value of 10,725 m3/day was derived. Section 2.2.1.5. The evapotranspiration rate will be reevaluated as part of the revised water budget in the RI Report.

16 Page 2-18, Section 2.2.1.8.1, Second paragraph: Please define the [The depth averaged velocity is an average of all of the binned velocities at specific depths from the ADCP. The average velocity (Please refer to Appendix G - Section 2.5
term “depth averaged velocities” and please differentiate this term is the temporally-averaged velocity magnitude over a tidal cycle. It is agreed that bottom velocities are an important and Attachment G3.
from “average velocities” as stated in the last sentence (perhaps the  [consideration to understanding shear stress. In recognition of this, near-bed velocities were directly measured at representative
phrase “average velocities over time” may help). Also, it is important |locations and morphologies during Phase 2 using near-bottom platforms, and these data related to shear stress. The bottom
to know the specific bottom velocities to understand shear stress. measurement from the ADCP profiler may be used to further investigate shear stress for the RI Report. Additionally,

hydrodynamic modeling investigations are underway to evaluate shear stress throughout the system.

17 Page 2-20, Section 2.2.1.8.2, First paragraph, Second to last The direct quantitative evaluation of resuspension of sediment in the waterways during storm events is ongoing with further Sediment resuspension under tidal and
sentence: The Phase 2 Site Characterization Report states that “the  |analysis of the Phase 2 and 3 data, including cores, water column fluxes, and other lines of evaluation. These will be presented |storm flow conditions is discussed in
larger the [storm] events are, the more they can increase the channel [fully in the RI Report. Appendix G - Sections 2.5, 3.1 and 3.4
velocities.” The relevance of this should also be clarified. For and Appendix E - Sections 3.5 and 4.3.
example, “...higher channel velocities have the potential to resuspend
more sediments.”

18 Page 2-22, Section 2.2.1.9, General Comment: A summary table The water budget will be revised based on the additional data as part of Phase 3, which will refine the uplands flow and The final water budget is presented in
presenting the range of budgets for different flow conditions would be |waterway flux quantification. A tabular summary will be presented, to the extent it can be representative of the range of flow Appendix G - Attachment G2.
informative to understand the water budget. conditions in the water budget evaluation. These will be presented fully in the RI Report.

19 Page 2-22, Section 2.2.2, First paragraph: The introduction to The RI Report will include a revised CSM of the physical system and will include data-based calculations and model predictions |Appendix G - Section 3 presents a
Section 2.2.2 “Sediment Transport” states that “This section focuses |of bottom velocities and shear stress, and an analysis of the related implications on sediment resuspension. This will include an |detailed discussion of sediment transport
on incorporating the understanding of hydrodynamics ... to analysis of spatial patterns through the system over a range of conditions. in BCSA based on multiple LOEs.
characterize sediment transport.” To assist with this understanding, Attachment G3 presents many of the
please include a discussion of bottom velocities and shear stresses detailed analyses performed to support
under different flow conditions and how that impacts sediment the sediment transport CSM.
resuspension. (Please include a similar discussion in Section 2.2.2.3.3
“Sediment Resuspension”.)

20 Page 2-26, Section 2.2.2.2, First paragraph, First sentence: Please [In the sediment balance provided in Section 2.2.2.2 “Sediment Balance,” the methods for determining the net sediment fluxes in [Please refer to Appendix G -

specify what measurements (e.g. velocity, solids, etc.) are being
referred to in the first sentence. For the rest of Section 2.2.2.2, please
specify whether information is calculated or measured. For example,
measurements and calculations are conflated in places, and in other
places, it is just not clear which is being used. The appendix does not
need to be repeated, but please provide the methods used for
calculations and what measurements the calculations are based on.
For example, Page 2-28 (Section 2.2.2.2.2, Second paragraph, First
sentence) provides a specific instance where information described as
measured was previously referred to as calculated.

the system are outlined. Detailed calculations supporting the sediment flux analyses are presented in Appendix B. Further
evaluation of the flux calculations, including sensitivity and uncertainty analysis on all input data and incorporation of the Phase
3 data (e.g., the particulate organic carbon study), will be presented in the Rl Report. An important component, spatial
variability, is being evaluated with ongoing Phase 3 studies and will be fully presented in the RI Report. These presentations in
the RI Report will include greater specificity with respect to what measurements or calculations are being referenced.

Section 3.2.3 and Attachment G3.
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EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the

No. Agency Comment Previous BCSA Group Response® RI Report

22 Page 2-28, Section, 2.2.2.2.2, Mathematical Equation: (1) The Section 2.2.2.2 “Sediment Balance” presents the methods used to determine the net sediment fluxes in the system, with further  [Appendix G - Section 3.2.3 and
uncertainty of the numbers used in this equation should be presented; |calculations presented in Appendix B. The sediment input to the BCSA includes both uplands and estuarine inputs. Further Attachment G3.

(2) Is it possible at this time to expand the “Sediment In” term to evaluation of the flux calculations, including sensitivity and uncertainty analysis on all input data incorporating Phase 3 data
include how much material is being deposited in the marshes and how |(e.g., the particulate organic carbon study), will be presented in the RI Report. An important component, spatial variability
much to the open waterway?; and (3) Please clarify whether the solids |(including analysis of sediment accumulation within specific morphologic features and including marshes), is being evaluated at
input to the BSCA represents upland sources only or if it includes present with the ongoing Phase 3 studies. These analyses will be fully presented in the Rl Report.

solids from the estuary.

23 Page 2-32, Section 2.2.2.3.2, Third Paragraph: The Phase 2 Site  [The Phase 1 Site Characterization Report (BCSA Group 2010) presented figures (e.g., Figure 2-33) that depict ratios of surface |[Please refer to Rl Report - Section 5.1
Characterization Report states that “high-resolution waterway to subsurface sediment concentrations. This analysis pre-dated the high-resolution sediment core work but provides an initial and 6.5; and Appendix F - Section 3.4 for
testing...demonstrated the ongoing recovery of COPCs in sediment in [assessment of the topic requested by the reviewer. The Group is evaluating refined methods of quantifying concentration a detailed discussion of COPC
recent decades through continued deposition.” Please quantify the reductions for various time horizons for the Rl Report. However, the BCSA Group does not at this time recommend attempting |concentrations with depth in sediment and
reduction in concentrations. A table with average decadal quantification of average decadal concentrations; this would require the assignment of decade-by-decade age ranges to sediment |natural recovery. For the reasons noted in
concentrations per contaminant would be useful here to the core intervals across the dataset, although it can extrapolated generally. Due to the considerable variability in historical the original comment responses, the
discussion. depositional patterns across the BCSA (i.e., varying depositional rates and temporal patterns thereof), the available data and Group has not assigned decadal age

associated analyses are not likely of the precision sufficient to support such assignments but will be considered further during the [ranges to sediment core intervals.
RI1 analyses of natural attenuation.
24 Page 2-34, Section 2.2.2.3.3, Last paragraph: This discussion on  [The following presents the paragraph referenced by the comment 24: Please refer to Appendix G - Section 3 for

sediment resuspension should also consider shear stresses generated
during Hurricane Irene (and in the future will have to compare to
sheer stresses from Superstorm Sandy). If shear stresses were
increased a little due to these storms, the conclusion that the deeper
sediment bed would not be eroded may not hold. Please expand the
discussion of analyses to summarize all locations where Sedflume
cores were tested.

“Near-bed ADV measurements of shear stress and Sedflume measurements of critical shear stress were plotted together for in-
channel (Figure 2-20a) and mudflat (Figure 2-20b) locations adjacent to MHS-07 in UBC. Figure 2-20a shows that the measured
shear stress in the channel during a large spring tide exceeds the red line which represents the critical shear stress at the surface
(0.19 Pa). This shows that resuspension of the fluff layer at the surface is possible at this location under spring tide conditions.
The observation that the shear stress does not exceed the critical shear stress of the next depth interval tested illustrates that only
the low density fluff material at the surface (on the order of millimeters thick) would be mobilized. As shown in the near-bed
ADV platform data, this material deposits back to the sediment bed as the velocities and shear stresses drop. Figure 2-20b shows
that the measured shear stresses at the mudflat location are lower than the critical shear stress of the sediment bed at this
location.

Overall, the qualitative comparison of shear stresses at the surface of the sediment bed with Sedflume-based measurements of
critical shear stress for erosion illustrates the potential for resuspension of the thin fluff layer, but not of deeper consolidated
sediments.”

The analyses that are the subject of this comment (comparison of ADV shear stresses, Sedflume data, flux data, etc.) represent a
screening level evaluation completed to support the CSM development. This screening evaluation does not fully take into
account other factors that relate to sediment resuspension. Ongoing analyses being completed as part of Phase 3 and the RI
reporting will consider factors such as:

» Shear stress distributions during different events

» Effects of high sediment loading to the system on resuspension capacity

* High localized shear stress related to surface water inputs

* Reduction in channel shear stress due to high water levels (as is discussed in response to comment 21)

a comprehensive discussion of sediment
transport in BCSA,; as well as
Attachments G3, G9, and G10 for
detailed presentation of the near-bed
ADV monitoring, SEDflume, and
sediment transport modeling.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report
24 * Bed coarsening due to high storm-related bedload input and resulting reduction in erosion potential of the sediment bed, and
[cont.] » Spatial variability in sediment properties and hydrodynamics.
Ongoing work includes an integrative analysis of multiple factors to explicitly address the transport potential of storms as related
to the sediment bed and address important questions such as:
» How do the shear stresses observed and predicted compare to the Sedflume data?
» How do these data line up with measured sediment fluxes during Hurricane Irene?
Ultimately, the Rl Report will include a full evaluation of the significance of storm events with respect to sediment resuspension
and, in turn, COPC transport and fate.
25 Page 2-34, Section 2.2.2.3.3 and Figure 2-20: In Figure 2-20, the  [The comment is correct. The final critical shear stresses for core SF-10 were 0.4 Pa for both the 3.3 and 5.5 cm intervals. A Please refer to Appendix G - Section 3
critical shear stresses provided are not the selected values for critical |revised version of the figure is attached (see BCSA Group's original comment response in Attachment A2). The final critical and Attachment G10.
shear stress presented in Appendix F (which are highlighted in blue in |shear stress is higher than the reported values determined from the power law method for both intervals in Figure 2-20. It is
Table A20). In addition, when discussing Figure 2-20 in the text, important to note, however, that the observations made from the figure are unchanged. As described in response to
please explain why the critical shear stress is higher at 3.3 cm than 5.5 |Comment 24 and in response to other comments, the Rl Report will present a detailed and thorough analysis of shear stress in
cm. It would also be beneficial if more of the Sedflume data were relation to the Sedflume data.
presented in a similar manner to Figure 2-20.
26 Page 2-34, Section 2.2.2.3.3, Last paragraph and Page 3-3, Last |The shear stress is representative of the surface of any interval. While the data are often integrated over the entire tested depth, [Please refer to Appendix G - Section 3
Sub-bullet (which pertains to Key Finding No. 1): The Phase 2 Site|the measurement has some bias towards the top of that interval. Additionally, because a critical shear stress is exceeded does not |and Attachment G10.
Characterization Report states that “The observation that the shear mean the entire layer would be quickly eroded away as erosion occurs as a rate over time. The statement made that fluff material
stress does not exceed the critical shear stress of the next depth at the surface may be mobilized is based on multiple lines of evaluation (e.g., measured sediment properties, TSS values, flux
interval tested illustrates that only the low density fluff material at the |values) which show that small amounts of sediment are subject to resuspension under the vast majority of conditions. The
surface (on the order of millimeters thick) would be mobilized.” comparison is meant to show that, at a screening level, the observations from the near-bed measurements and Sedflume testing
According to Table A19 in Appendix F, the top tested interval started |are consistent with other observations of system sediment dynamics. Resuspension and physical mixing potential through the
at 0 cm and ended at 2.35 cm, while the next depth interval tested for |system and across various events will be further evaluated in the Rl Report considering all of the factors mentioned in the
this core started at 3.3 cm. Based on the information provided in the [response to Comment 24.
appendix, at least the top 2.35 cm of the surface would be mobilized
and not just the “fluff material at the surface (on the order of
millimeters thick)” as suggested in the text. (In the same context,
please refer to Page 2-38 (Section 2.2.3, Second paragraph),
resuspension of deeper layers does not need to be a frequent event to
result in significant re-exposing/remixing of buried sediment.)
27 Page 2-35, Section 2.2.2.3.4, “Marsh Sediment”: The last sentence|According to the field vane shear test measurement results, the undrained shear strength in waterway sediment samples increases |Vane shear data are not presented in the

in this paragraph states that unlike the results obtained in the
waterway sediment layer, the vane shear test data indicate that shear
strength on the marsh root sediment layer does increase consistently
with depth. According to the Waterway Sediment section above, vane
shear test data indicate that shear strength increases with depth in the
waterway sediments. Please clarify which statement is correct.

with depth, whereas undrained shear strength data for marsh samples did not show an increasing trend with depth. In the RI
Report, the statement will be corrected.

RI, as these data are more relevant to the
FS and RD.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the

No. Agency Comment Previous BCSA Group Response® RI Report

29 Page 2-49, Section 2.3.2.5, Second bullet from the top: The Phase 2| The text appears to be correct as written. For the four stations in southern MBC, BCC, and LBC, DO concentrations fall below [Appendix E - Section 3.2 presents a
Site Characterization Report states that “The analysis shows that for |the 5 mg/L threshold for white perch at frequencies of 30-40% (MHS-05), 40-50% (MHS-01 Shallow), >50% (MHS-01 Deep), |discussion of DO in BCSA surface water.
30 to 50% or more of the monitoring period...” Based on Figure 2-28 |and 40-50% (MHS-02). The footnotes of Figure 2-28 indicate the species applicability of the O thresholds; these will be
the range would be more accurately stated as 20 to 50%. Please reflected in RI Report text as needed.
review and clarify as necessary. In addition, the text and Figure 2-28
do not state which dissolved oxygen threshold applies to mummichog
and which to white perch. Please add this information.

30 Page 2-51, Section 2.3.2.7 Upland Storm Water Runoff: The The BERA will evaluate all chemicals that are detected above screening benchmarks. The designation of primary vs. secondary |As noted in the original comment
information provided in this section refers to primary and secondary [COPCs was based largely on constituents that were present in multiple media at concentrations above screening benchmarks and [response, the Group has used and
COPCs. Itis not clear why these contaminants are divided into these |elevated compared to reference site levels. The purpose of this designation was to focus the discussion of site characterization  |continues to use the primary and
designations. This segregation should not be included in the data largely on the site-related constituents that would likely represent a large percentage of site-related risks. However, the secondary COPC designations. The basis
Ecological Risk Assessment. discussion was not intended to be exclusionary and all compounds that are detected will be considered in the BERA. for these designations are described in

Appendix L - Section 3.

31 Page 2-54, Section 2.3.3.1, Marsh Well Sampling Results: Filtered [Unfiltered data were excluded from this analysis for the marsh well samples. Unfiltered samples have the potential to include Please refer to Appendix E - Sections 5.1
marsh water samples were compared to unfiltered surface water particulate matter that is unlikely to be transported a significant distance through marsh subsurface with interflow due to the and 5.3 for a discussion of the marsh
samples. However, for COPCs such as mercury and PCBs that adhere |physical interaction (e.g., filtering) of particulate matter within the marsh subsurface. Therefore, marsh interflow does not interflow and exchange analyses.
to particulates, filtering the marsh water samples will remove some of [represent a significant source of particulate phase COPCs to surface water. This will be explained in detail in the Rl Report.
the COPCs. The rationale presented is that only the filtered portion is
available for interflow, but the suspended material will also discharge
out to the surface water (interflow). Further information should be
included regarding how this relates to the conclusion that marsh
interflow is not a significant source of COPCs to surface water.

32 Pages 2-58 through 2-66, Section 2.3.4, General Comment: When [The next written deliverable will be the Rl Report, which will provide the requested summary and consider the suggestions on  [Please refer to Appendix C - Table 2.
drafting future documents, please include a summary of the types of |the presentation of the BAZ.
samples obtained for reviewers that may not have lengthy experience
with the project. In addition, it may be appropriate to present the
findings on the biologically active zone in a separate discussion, as
this zone is connected to the ecological analysis of the system.

33 Page 2-59, Section 2.3.4.1, First Paragraph, and Figure 2-37: As [The samples in the overlap areas, which are waterway samples in MBC proper between Ackerman’s Marsh and Walden Swamp, [Presentation areas were not used in Rl

described in the paragraph and shown on this figure, the presentation
areas for portions of MBC Ackerman and MBC Walden, as well as
MBC South and MBC Walden, overlap. Please make sure that
figures depicting these areas indicate clearly which area the samples
are assigned to in these overlap areas, and ensure that the data are
used in the conclusion for only one of the reaches.

were actually used in both presentation areas (PAs). This approach was taken so that in each presentation area, its PA-specific
marsh dataset is complemented by a complete waterway dataset that extends across the entire waterway, which is the case in the
other PAs. It is recognized that some samples are used twice, i.e., once in each of two PAs. However, the BCSA Group
determined that having a complete (full-width) waterway dataset is a greater priority. A footnote will be added along with
clarification in the RI Report.

Reporting.

Page 8 of 17

September 2017



Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the

No. Agency Comment Previous BCSA Group Response® RI Report

34 Page 2-60, Section 2.3.4.2, First Paragraph, First Sentence: The [The cited section, “Sediment Bedform Analysis,” is intended to focus on the patterns of surface sediment concentrations among |(Please refer to:

Phase 2 Site Characterization Report specifies the types of waterway bedforms and the marshes. An exception is the marsh data, which include both the surface (0-5 cm) and near RI Report - Section 5.1
morphological bedforms that were sampled during the Phase 1 and 2 |subsurface (10-15 cm) intervals in the analyses. Hence, depths are specified for the marsh data, but not the waterway data, since |Appendix C - Table 2
programs, but only specifies the depth of the sample obtained from a |the latter are limited to the BAZ in the analysis. The 10-15 cm marsh data were included in the analyses since all 0-5 cm Appendix F - Sections 3.1 and 3.3.
single bedform, that is “marshes.” Please include the depths sampled |sampling locations in the marshes have paired 10-15 cm samples.
from all bedforms to aid in understanding the depth of contamination.
Also, please provide a cross-reference to the BAZ sampling and In the waterways, the BAZ is defined as 010 cm in LBC, BCC, and MBC and 0-6 cm in UBC. These depths were established
rationale on the selected BAZ thickness. on the basis of an evaluation of SPI data, as discussed in Section 2.3.1 of the Phase 1 Site Characterization Report, p. 2-39
(BCSA Group 2010). Clarification will be added to the Rl Report.

35 Page 2-60, Section 2.3.4.2, Sediment Bedform Analysis: The comment is noted, although it is not clear that this pattern prevails in all study segments. Figure 2-41, which presents methyl | The distribution of methyl mercury in
Methylmercury is fairly consistently showing highest concentrations [mercury results by bedform, indicates that the intertidal concentrations are generally higher than those of subtidal locations in sediment is discussed in Rl Report -
in intertidal samples, followed by subtidal and pool. This trend is true [UBC and portions of LBC, but the differences are not evident for MBC and BCC. Statistical population comparisons provide Section 5.1 and Appendix F -
for all segments. This is consistent with the current understanding that [mixed results. While intertidal samples show statistically significant differences (higher concentrations) compared to both Section 3.3.
mercury methylation is highest in areas subjected to wet/dry periods |subtidal and pool samples in UBC and pool samples elsewhere in the BCSA, the intertidal/subtidal comparisons are more
such as subtidal areas. This should be discussed in the text. equivocal for MBC, BCC, and LBC. The relationship of methyl mercury to site

redox/geochemistry is discussed in:
The proposed mechanism explaining higher intertidal concentrations (wet/dry periods) is a potential factor that contributes to  |RI Report - Section 6.2
differences in methyl mercury concentrations between intertidal and subtidal zones; however, other factors, including, but not ~ |Appendix F - Section 4
limited to, total organic carbon, sulfate, and/or sediment grain size also are likely to play a role. Also, it is assumed that the Appendix H - Sections 2.3 and 2.4.
comment phrase “areas subjected to wet/dry periods such as subtidal areas” should instead conclude as “such as intertidal areas.”
These processes are discussed further in the responses to Comment 3 and 4, and will be discussed in detail in the
RI Report.

36 Page 2-60, Section 2.3.4.2, Sediment Bedform Analysis: The Non-parametric statistical comparisons between waterway BAZ and marsh 0-5 cm samples by PA show that in 8 out of 10 Please refer to Appendix F - Section 3.3
conclusion that PCB concentrations are generally higher in waterways |cases, waterway concentrations are statistically significantly higher than those of the corresponding marsh. Comparisons between|and RI Report - Section 5.1. Note that
and marshes is not clearly demonstrated on Figure 2-41. Additional |waterway and marsh 10-15 cm sediment are less conclusive; however, this is to be expected, because marsh concentrations presentation areas are not included in the
data analysis should be provided to support this conclusion. generally increase with depth. The RI Report will include additional data analyses related to this topic. RI Report.

As a clarification, it is assumed that the phrase “generally higher in waterways and marshes” should be “generally higher in
waterways than marshes.”
37 Page 2-63, Section 2.3.4.4, Second Paragraph/Bullet: Please The noted samples are higher than those in some tributaries (e.g., Stiletto Ditch) but also lower than clusters of BAZ points The presentation of the nature and extent

indicate that the surface concentrations near Paterson Plank Creek are
also elevated based on Figure J-2.

elsewhere in the presentation area (e.g., Eight Day Swamp Tributary, portions of UBC proper). Hence, it is not certain if the
requested statement, in combination with existing narrative, is appropriately representative of presentation area conditions.
During the preparation of the Rl Report, the Group will revisit the extent to which data in small features such as Paterson Plank
Creek are described.

of COPC:s in site sediments is presented
in:

RI Report - Section 5.1

Appendix F - Section 3.3

Attachments F1 and F6.

The RI Report analysis focuses on
broader patterns in the spatial distribution
of COPCs, consistent with the reach-
based approach to remediation
anticipated for the site.
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38 Page 2-64, First Full Paragraph/Bullet: Please indicate that there  [While the comment is noted, it is also true that several cores east of Murray Hill Parkway, where higher mercury concentrations [The presentation of the nature and extent
are several cores that show elevated concentrations at the surface are observed, reflect peak concentrations at depth. Future narrative in the Rl Report will elaborate on the discussion of the of COPC:s in site sediment is presented in:
based on Figure J-4. higher mercury concentrations, noting that peak concentrations are observed at the surface in some cores and at depth in other  [RI Report - Section 5.1

cores. Appendix F - Section 3.3
Attachments F1 and F6.

40 Page 2-66, Section 2.3.4.5, Bullet List: Please add a bullet noting The comment is noted. During the preparation of the Rl Report, the Group will refine the assessment of sediment core The presentation of the nature and extent
that that in several locations in UBS and even MBC, the highest concentration patterns with depth. of COPC:s in site sediments is presented
concentrations (and some with similarly high concentrations to the in:
peak interval) occur at the surface. RI Report - Section 5.1

Appendix F - Section 3.3
Attachments F1 and F6.

41 Page 2-70, Section 2.3.5.3, Third paragraph: Based on visual The RI and Baseline Risk Assessment Reports will include evaluations of spatial and temporal patterns to the data. The Please refer to Appendix | - Section 3 and
interpretation of the referenced figures, it appears that mercury implications of these patterns in defining the extent and risk significance of the data will be fully explored in these reports. Attachments 13 and 14.
concentrations in mummichogs from MBC and BCC and PCB
concentrations in mummichogs from all BCSA reaches were higher in
samples collected during the 2011 baseline monitoring program. If
this is the case, such results should be referred to in the text.

43 Page 2-76, Section 2.3.5.7, Biota and Sediment Comparisons: This type of information will be included in subsequent presentations and analyses. Please Refer to Appendix I - Section 4.1
Linear or logarithmic regressions were used to compare the and Attachment 16.
concentrations of COPCs in different media. A figure should be
provided to illustrate the locations of specific samples used and/or
excluded in each analysis area. Additionally, other factors such as
comparability of the environments that impact boundaries of
presentation areas and reaches should be identified.

44 Page 2-77, Section 2.3.5.7, Biota and Sediment Comparisons:|The term “evaluation area” and “presentation area” refer to the same area designations. Future data presentations will use a|The RI Report does not include either
Evaluation areas are referenced in the second paragraph of this|single term to identify these areas. term.
section. It is unclear if the evaluation areas are different from the
presentation areas. This should be addressed.

45 Page 2-78, Section 2.3.5.8, Biota and Surface Water Future data presentations will include an accounting of data used and not used. Please refer to:

Comparisons: In the biota and surface water comparisons it is noted Appendix | - Section 4
that certain data were not included. Exclusion of data from analysis Attachment 16
requires more explanation, statistical justification, and detail to Attachment K2.
understand the impact to the analysis and data bias.
46 Page2-78, Section 2.3.5.8, Biota and Surface Water Comparisons: [Tables 2-6 and 2-7 do provide a summary matrix including this information for both the sediment (MeHg, Hg, PCBs) and Please refer to Appendix | - Section 4 and

There were conflicting statements in the text regarding the regression
analyses. It may be useful to include a summary matrix indicating
what regression analyses were performed to correlate biota to
sediment and surface water including filtered, nonfiltered, and DOC
and lipid normalization.

surface water (MeHg, Hg) regression evaluations. No regressions were developed for PCBs in fish and surface water because of
the low frequency of detection of PCBs in surface water. Future data presentations will include similar summaries of results.

Attachment 16.
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EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the
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47 Page 2-79, Section 2.3.5.9, Summary of Key Findings - Biota Data [COPC concentrations in wider-ranging species (any tissue) did not track with concentrations in sediments and surface water Please refer to:
Assessment: It is indicated that spatial trend with larger home ranges |across the BCSA reaches, in contrast to patterns observed in species with smaller home ranges. Because of this, regressions of  |RI Report - Sections 5.3 and 6.3
(white perch and blue crabs) was less apparent. This conflicts with  |tissue to media concentrations may be insignificant in more widely ranging species and were not conducted, and instead were Appendix | - Section 4
Section 2.3.5.7 which only included species with small home ranges. |focused on those with more limited home ranges. This will be discussed in detail in the Rl Report. Attachment 16.
Further information should be included to clarify whether any
regressions on species such as white perch are limited to whole body
tissue samples. Correlations of samples of less than whole body such
as fillets or hepatopancreas data cannot address whole body burden or
quantify uptake.
48 Page 2-79, Section 2.3.5.9, Summary of Key Findings - Biota Data [Subsequent reports will include discussion and evaluation of other factors that can affect tissue concentrations. Please refer to Appendix I -
Assessment: The conclusions provided should also include Section 3.2.5.
considerations of other factors that are known to significantly affect
contaminant correlations (e.g., weight, length, and age of fish).
50 Page 2-82, Section 2.3.6.2, Last Bullet: The text discusses an The observed inverse relationship between TSS and organic matter appears to be is related to the tidal influx of water from the |Please refer to Appendix E - Section 3.2.
inverse relationship between TSS and organic matter. Since organic [Hackensack River, which exhibits elevated biological and chemical oxygen demand (BOD, COD) due to ongoing Sewage
matter is linked to oxygen depletion, please include a discussion on | Treatment Plant (STP) and combined sewer outfall (CSO) discharges to the River. The tidal load of BOD and COD contributes
dissolved oxygen concentrations. It would be anticipated that UBC  [to the reduction in dissolved oxygen concentrations in the BCSA and, in particular, BCC and LBC, which are directly connected
with the higher organic matter would have lower dissolved oxygen.  [to the Hackensack River. The influences of STP and CSO discharges to the Hackensack River are also evidenced by elevated
(However, data presented in Figure 2-28 suggest that there are lower |surface water ammonia concentrations in the lower reaches of the BCSA. As shown in Fig. 2-27, ammonia in surface water
dissolved oxygen concentrations in the BCC and in LBC.) samples collected in BCC is, on average, 2—3 times higher than that of the samples collected in UBC, which supports the above-
mentioned influence of the Hackensack River. This and other factors are discussed in Section 2.3.2.5 of the Phase 2 Report. The
RI Report will include an analysis of these and other regional, non-CERCLA stressors on the BCSA.
52 Page 2-95, Section 2.3.7.2.1, General Comment: The discussion of [The RI Report will include a revised conceptual site model for the physical system and will include a discussion of the forms of |(Please refer to:
the forms of organic matter is better suited to Section 2.2.2.1 inorganic sediment in the BCSA. Appendix F - Section 3.2
“Sediment Composition.” In addition, please add a discussion of the Appendix H - Section 2.3.
forms of inorganic matter so that the composition of sediments in the
Study Area is more fully explained prior to presentation of the results.
53 Page 2-109, Section 2.4.3.1, Third paragraph, Last sentence: The comment is noted and future discussions of marsh aboveground biomass will note that biomass was highest at the transect  |Please refer to:
Please revise to state “. . . Total biomass was generally highest at location 200 ft from the channel in UBC. This will be discussed in detail in the Rl Report. Appendix L - Section 6 Attachment L10.
locations closest to the channel” because the statement does not
appear to be true for UBC.
55 Page 2-114, Section 2.4.7 Summary of Ecosystem Data Needs: It [Uncertainties will be discussed in the Risk Assessment Report. Please refer to:

is noted that the fish health will be evaluated by community metrics
and condition factors. The evaluation of community metrics may be
difficult. There will be a significant amount of uncertainty associated
with these data.

Appendix L - Section 6.1.4
Attachment L7.
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56

Page 2-99, Section 2.3.8 Regional Urban Background Assessment:
The details regarding the selection of sample locations within the
individual reference areas should be included. Statistically valid
determination of reference area concentrations requires statistically
based sampling as opposed to biased sampling.

Reference site sampling was conducted typically in a stratified design, consistent with the BCSA and the types of habitats (e.g.,
mudflat, subtidal, marsh). The data that were used to evaluate COPC concentrations in the region surrounding the BCSA were
compiled from a number of different databases representing monitoring and sampling efforts by a variety of investigators and
organizations with varying objectives. Because of the diversity of studies from which the data were derived, statistical hypothesis
tests of the similarity or differences in COPC concentrations in the BCSA reference sites and the lower BCSA reaches were not
considered appropriate and were not conducted. Instead, tabular and graphical data displays were used to evaluate similarity
amongst datasets. The comparisons of BCSA RI data to the regional data was not a statistical test but rather was meant to
provide an overall indication of similarity or difference of BCSA RI samples to the regional condition. The Group maintains that
the approach used is sufficiently robust to provide meaningful data that can be used to place site COPC data in a regional
context. Additional justification for this approach will be provided in the RI Report.

Appendix J presents an analysis of the
reference sites and regional background.

59

Page 2-99, Section 2.3.8 Regional Urban Background Assessment:
RI figures such as Figure 2-40 depict for comparison of site samples
to reference areas/regional background maximums appear to include
outliers/extremes (in part because the y-axis scale obscures the
medians). However, the Appendix S report specifically indicates
“Outliers/extremes generally were not used themselves as a point of
comparison given that comparing them to individual points is less
informative than examining the preponderance of data.” Further
information should be provided regarding this change.

The purpose of the regional background evaluation presented in Appendix S was to evaluate comparability of COPC
concentrations in BCSA reference sites and lower reaches to regional values. Given that objective, a comparison of extreme and
outlier concentrations is less useful and was not done. In Figure 2-40, the purpose was to depict variability of individual sample
results over space and time, and in this instance, multiple measures of regional urban background concentrations were used as
relative benchmarks. Further discussion of the use of regional background data will be provided in the Rl Report.

Appendix J presents an analysis of the
reference sites and regional background.
The RI Report employs comparison of
physical and biological media to the full
RI data set (e.g., statistical comparison of
medians, box and whisker graphs).

60

Page 3-2, Major Bullet (associated with Finding No. 1) and Page
3-3, Second Sub-bullet (associated with Finding No. 1): The major
finding bullet states that “The transport of these sediments varies
depending on the composition (organic/inorganic) of the particulates.”
The minor finding bullet then states that “During major precipitation
events, a portion of the upland-derived sediment carried in runoff is
transported into the BCSA.” Please include in the list of findings (or
clearly state as a known data gap) the estimated amount (or mass) of
solids that are transported and the associated contaminant load on
these transported solids, particularly the contaminant load on solids
that are transported out of the BCSA into the Hackensack River.

As is discussed in the response to Comments 22 and 24, an integrative evaluation of sediment resuspension and accumulation
(and associated COPC transport and fate), including analysis of Phase 3 data (including additional data on TSS and
contaminants in upland runoff), is ongoing and will be presented in detail in the RI Report.

Appendix D - Section 5 presents an
analysis of uplands sediment loads to the
BCSA tidal zone.

Appendix G - Section 3 presents a
comprehensive analysis of sediment
transport and deposition in the BCSA
based on multiple LOEs.

62

Page 3-4, Seventh Sub-bullet (associated with Finding No. 1): The
sub-bullet states that “sources of COPCS to the fluff layer likely
include some redistribution of COPCs from localized areas of
disturbance ...” Please include in the list of findings (or clearly state
as a known data gap) a description of erosional (i.e., areas of
disturbance) zones in the BCSA since not all of the BCSA is net
depositional.

As is discussed in the response to Comments 22 and 24, an integrative evaluation of sediment resuspension and accumulation
(and associated COPC transport and fate), including analysis of Phase 3 data, is ongoing and will be presented in detail in the
RI Report. Importantly, this analysis will include an evaluation of the spatial distribution of potential sediment resuspension and
accumulation patterns.

Appendix G - Section 3 presents a
comprehensive analysis of sediment
transport and deposition in the BCSA
based on multiple LOEs.
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Attachment Al: Summary of EPA Comments on Past Rl Deliverables Deferred to Rl Report

Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report
63 Page 3-7, General Comment on “Finding No. 4”: The lines of See response to Comments 22, 24, and 60. In addition, a more detailed and integrated analysis of the site characterization data is |A discussion of particulate resuspension
evidence listed under Finding No. 4 are expected and are indicative of |ongoing as part of the RI fate and transport analysis. This work is expected to reduce the uncertainty of the fate and transport of |is provided in Appendix E - Sections 4.3
a tidal system, where tidal energy causes resuspension and resuspended material. and 5.3.
redistribution of surface sediment. Please include a discussion on
these topics. In addition, to better understand fate and transport of Appendix G - Section 3 presents a
these resuspended particles. Please explain how uncertainty of the comprehensive analysis of sediment
fate and transport of resuspended material is being reduced for Phase transport and deposition in the BCSA
3. based on multiple LOEs.
64 Page 3-14, General Comment on “Finding No. 10”: Please qualify [The comment is noted. As the comment states, all findings presented in the Phase 2 Report are based upon the evaluations Please refer to Rl Report - Section 7 and
the statement that “there is no evidence of COPC-related adverse completed as of September 2012 (the date of the report). The Rl Report and BERA will provide detailed support for all Appendix L.
effects on BCSA biological communities” based on the evaluations  |conclusions related to the potential effects of COPCs on the BCSA biological communities.
presented in the Phase 2 report.
65 64.  Appendix A Task 6, Page 7: Since no spiders or amphipods |Collection of marsh invertebrates was successfully completed in the BCSA, Bellman’s Creek, and Mill Creek in Phase 3A. Marsh invertebrate data are presented in
were collected in Bellman’s Creek in Phase 2, Phase 3 and/or 3A it  [Limited additional marsh invertebrate sampling was also completed in the BCSA in Phase 3B. These data will be presented in  |Appendix | - Section 3.1.2.
may be appropriate to coordinate the sampling to ensure that it is the RI Report.
timed with presence of these organisms.
67 Appendix B, General Comment: During the boat run cross-channel [Near-bank blanking distance flow rates were determined from Teledyne RD Instruments estimates (trapezoidal method). TSS Please refer to Appendix G -
transects, it is likely that the boat did not reach the shore or areas concentrations were not estimated across-channel. TSS estimates were made only for the location of the moored stations and Attachment G3.
where the water was too shallow for the ADCP to make assumed to be constant across a channel. Further evaluation of these assumptions will be included in the RI Report.
measurements. Please explain how estimates of suspended sediment
concentrations were made in these shallow areas, and how this may
have affected the water and sediment balances.
68 Appendix B, Page 2-5, Section 2.4.2: The regression between TSS |TSS was not determined from turbidity. Flux and sediment balance computations utilized ABS to determine turbidity. The other |Please refer to Appendix G -
and turbidity performed using data for all stations showed a moderate |parts of the comment related variability will be addressed in the RI Report. Attachment G3.
relationship. Please explain why these data were pooled together
while the ABS data were analyzed for each station. Please address
whether there are station-to-station differences in TSS versus
Turbidity. The variability and uncertainty from this empirical
formulation needs to be quantified and applied in the sediment
balance.
69 Appendix B, Page 2-6, Section 2.4.2: The regression between TSS  |Further evaluation of the calculations, including sensitivity and uncertainty analysis on all input data and incorporating Phase 3 |Please refer to Appendix G -
and ABS showed moderate relationships. Please quantify the data, will be presented in the RI Report. Attachment G3.
uncertainty and variability in the predicted TSS. This uncertainty
should be carried through the sediment balance analysis.
70 Appendix B, Page 2-8, Section 2.5.1: If the Rouse equation is used |The settling velocity was not estimated for the entire water column. It was only estimated for near the sediment bed. This will be |Please refer to Appendix G -
to estimate w; for the entire water column, please clarify how the bulk [clarified in the Rl Report. Attachment G3.
settling velocities (w;) compare to the near-bed estimates.
71 Appendix B, Page 2-8, Section 2.5.1: The near-bed settling Maa and Kwon (2007) outline uncertainty that is common to all field measurements of turbulent processes, including those Please refer to Appendix G -

velocities were estimated in accordance with Fugate and Freidrichs
(2002). Maa and Kwon [Estuarine, Coastal and Shelf Science 73
(2007) 351 — 354] indicated some limitation to the approach of
Fugate and Freidrichs because of their assumptions and the scatter in
their data sets. Please explain whether this affects the calculations in
this case.

methods applied in the BCSA. These uncertainties propagate into the calculation of settling speeds, but the trends presented in
the Phase 2 Report are still robust and valid for the conclusions drawn therein. Further evaluation of the calculations, including
sensitivity and uncertainty analysis on all input data and incorporating Phase 3 data, will be presented in the Rl Report.

Attachment G3.
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Table A3. Comments on the Phase 2 Site Characterization Report Deferred to the Rl Report

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report
72 Appendix B, Section 3, General Comment: Please quantify the Further evaluation of the calculations, including sensitivity and uncertainty analysis on all input data and incorporating Phase 3  [Please refer to Appendix G -
uncertainty in the flux estimates for water and sediments. data, will be presented in the Rl Report. Attachment G3.
73 Appendix B, Page 3-1, Section 3.1: Tidal decomposition was Fast Fourier transformation (FFT) is a standard oceanographic and engineering analysis method. Please refer to Emery and Please refer to Appendix G -

performed by standard fast Fourier transformation. Please provide  |Thomson (1997) Data Analysis Methods in Physical Oceanography for details. FFT analysis was used to low-pass filter flow Attachment G3.
some details on the methodology, including the variance and residuals |rate and flux time series, where the filter limit was 35-hours. Tidal decomposition (e.g., harmonic analysis to decompose a sea
from the analysis. level time series into sinusoidal components of various tidal frequencies) was not conducted in Appendix B. Filtering of the tidal
signal in the flux was done using FFT; however, it is not applicable to produce variance and residuals for a standard filtering
operation as it is not a correlation or regression. This will be clarified in the RI Report.

75 Appendix F, Page 3, Section 1.2.4: Please explain the variability In Appendix F, values of critical shear stress are presented by interval. Averages are only presented to examine general trends in |Please refer to Appendix G -
introduced by the methodology used to determine the critical shear  [particular cores and are not being used in any quantitative analysis. While there is variability among the techniques used for Sections 2.5.3 and 3, Attachment G9.
stress, especially given the fact that data were averaged downcore and |determination of critical shear stress, absolute measurement bounds are used, as discussed in the text, to limit variability in any
spatially as well. Please address how it would change depth average, |regression. Variability and uncertainty will be further discussed in the RI Report as the data are applied quantitatively.

and inter-site variability if the critical values were strictly limited to
the estimated power, which itself is subject to the limitation in the
number of points in the regression (Figure 3-1 to 3-3).

76 Appendix F, Page 5, Section 1.2.6: The report used an abbreviated [The text states that an abbreviated form is used because, “The variation of erosion rate with density typically cannot be Please refer to Appendix G -
version of the erosion rate equation. The report should state that one [determined for field sediments due to natural variation in other sediment properties (e.g. mineralogy and particle size).” Sections 2.5.3 and 3, Attachment G9.
of the reasons for this abbreviation is because paired bulk density, Limitations of the presented analyses will be discussed in the Rl Report.

shear stress, and erosion rates are not directly available to allow for
the regression of the complete formulation. This data limitation is
because sediment properties are available at discrete depths in the
cores that do not correspond to depth where erosion was obtained.

77 Appendix F, Page 5, Section 1.2.6: The report states that good fits |The BCSA Group acknowledges the uncertainty in the regression and is limited by the data provided even in the best available |Please refer to Appendix G -
(i.e., r* > 0.75) were obtained from the power law regression and used |€rosion measurements. Variability and uncertainty will be further discussed in the RI Report as the data are applied Attachment G3.

a threshold of 0.75 for acceptance of the correlation analysis. The  |quantitatively.
report needs to provide a caution that the regression is not robust. In
many cases there are only 2 or 3 points in the regression and this
implies that the correlation coefficient is of little value. In the Tables
that show the power law fits, please specify the number of points used
in the regression.
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September 2017

Comment Where Comment is Addressed in the
No. Agency Comment Previous BCSA Group Response® RI Report
79 Appendix G, Page 2-5, Section 2.2 and Page 2-7, Section 2.3: In the RI Report, additional narrative will be provided to explain the calculation methods in greater detail. Briefly, the Appendix F - Attachment F1 presents a

Please provide specific details as to how sedimentation rates for the
marsh and waterway core deposition rates were calculated. A
sedimentation rate utilizing the surface layer should only be calculated
if Beryllium-7 (Be7) is analyzed for and detected in surface
sediments. Unless Be7 is detected in the surface layer, or another
appropriate tracer is available, there is no way of ascertaining the
deposition year of the core top material.

calculations were performed using the following approaches:

Marsh:

« 1¥7C5-1963 rates were calculated as the depth from surface to peak
year (i.e., 2010).

« 1¥7Cs-1954 rates were calculated as the depth from the surface to the “horizon” (i.e., the depth at which **’Cs becomes
nondetect), divided by the years from 1954 to collection year (i.e., 2010). If 37Cs was detected throughout the core, then the
calculation was performed using the full core depth but qualifying the result as a lower-bound deposition rate.

« 1¥7Cs -1954-1963 rates were calculated by dividing the length separating the 137Cs peak and horizon by the 9-year timeframe
between the two.

37Cs activity divided by the years from 1963 to collection

137
h

Waterways:

* The three methods described above for marsh cores were used for waterways.

« Additionally, the PCB Horizon method was used. In this approach, the depth from the sediment surface to the point at which
PCBs become nondetect was divided by the years from 1927, the assumed earliest possible date of PCB presence, to the
collection year (2011). Since the timing of the onset of PCB use in the BCSA is not known, it is stated that the PCB Horizon
method provides a lower bound estimate of deposition rates. Refer also to the BCSA Group's original response to Comment 78
(Attachment A2).

Concerning the use of the surface layer in sediment rate calculation, the caution concerning the need for 'Be data are understood.

The BCSA Group agrees that if "Be is absent from the surface, then the surface sediments may not represent 2010 or 2011 but
may instead represent somewhat older sediment. The lack of 'Be in surface sediment, however, does not preclude the possibility
that sediment accumulation has not occurred in the relatively recent past or that deposition is ongoing and will continue into the
future. Sediment deposition in estuarine systems is a dynamic process, and the location may have reached a short-term
equilibrium and/or been subject to a recent episodic event resulting in localized re-distribution of the very shallow (“fluff” layer)
sediment expected to contain ‘Be. Hence, if the **'Cs peak is at a depth of 50 cm and the surface layer represents a point in time
prior to 2010/2011, the average rate of deposition from 50 cm to the surface would be somewhat higher (due to shorter duration)
than would be estimated using the current approach. The estimation of average deposition rate from 1963 to present using this
approach is still valid, in that a net deposition of 50 cm from 1963 to present did occur, even if the rates were inconsistent over
time.

detailed analysis of the high resolution
cores and geochronological data.
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Comment Where Comment is Addressed in the
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81 Attachment G-2, Figures: Review of the Cs137 profiles for the It is assumed that the comment refers to DWC-230 as opposed to DWC-30. It is not certain if the reviewer, in the phrase Appendix F - Attachment F1 presents a
waterway high resolution cores presented in Figures 1 through 7 of  [“deposition rate using the 1954 and 1963 horizons can only be calculated for a single core” refers to the specific 1954-1963 rate |detailed analysis of the high resolution
Attachment G-2 indicate that deposition rate using the 1954 and 1963 |estimate or, more generally, to estimates derived from 1954 and/or 1963 horizons (i.e., alone or jointly). Regardless, the BCSA |cores and geochronological data.
horizons can only be calculated for a single core, DWC-30, shown on |Group generally disagrees with the comment, since all cores with the exception of DWC-211 and DWC-238 convey peak and/or
Figure 6. Please include an uncertainty analysis on the calculated horizon information that can be used to compute deposition rate estimates, even if computed as a bounding value for cases in
sedimentation rates and state the limitations on the Cs137 data which a peak or horizon may be present beyond the ultimate core depth.
usability.
In the RI Report, the requested uncertainty analysis will be discussed. Two general areas that will be discussed for Bcs
uncertainty are the following: (i) typical precision limits, dictated by the narrow (2—4 cm) sampling interval, and (ii) irregular,
and more substantial, areas of imprecision arising from uncertain interpretations of peaks or horizons (e.g., when two potential
peaks have been identified in a core that are similar in magnitude and are separated by a considerable core depth).
82 Appendix L, Page 2-1, Section 2.1, First paragraph and Table L- |The counts in Table L-1 (37 adult and 48 juvenile samples) are correct. The text will be updated in the final appendix. Please refer to Appendix I.
1: The number of perch stomachs examined for reference area fish
appears to be 37 adult and 48 juvenile samples rather than 23 adult
and 29 juvenile samples indicated in the text. Please explain
difference in count.
83 Appendix L, Page 2-2, Section 2.2.1, Second bullet: “Epifaunal Consistent terminologies will be incorporated in the final version of this appendix. Please refer to Appendix L and
species” rather than “Epibenthic species” is generally used throughout attachments - throughout.
the text, tables, and figures. Please check for consistent use of such
terminology throughout Appendix L (e.g., epiphytic/pelagic vs.
Pelagic/epiphytic vs. Epiphytic vs. Epipelagic; epibenthic
crustaceans).
84 Appendix L, Page 3-4, Section 3.3.2, General Comment: Please This discussion will be incorporated in the final version of this appendix. Please refer to Appendix I -
add a discussion on the overall findings as they relate to the BCSA Attachment I5.
and reference area food webs. Please include references to the figures
developed for stable isotopes.
85 Appendix L, Page 3-6, Section 3.4, Third bullet and Appendix L, [There are patterns in the carbon and sulfur isotopes in producers that help in discriminating energy flow from the base of the Please refer to Appendix I -
Page 4-1, Section 4, Fourth bullet: The conclusion on benthic food web to consumers. The statement in the text about the lack of importance of benthic macroalgae/detritus is based on the  |Attachment I5.
infauna/algae appears to hold true for the BCSA more than for the detected sulfur isotope in benthic algae/detritus relative to consumers. Additional consideration of differences between the
reference areas, particularly for benthic macroalgae/detritus. Please |BCSA and reference sites will addressed in the Rl Report.
provide additional explanatory discussion to support conclusion.
86 Appendix L, Page 3-7, Section 3.4, Second Bullet from top: The [Additional discussion of the stable isotope data will be provided in the Rl Report. Please refer to Appendix I -
stable isotope data are not so apparent to support this broad Attachment I5.
conclusion, although the terminology “major differences” does
provide a caveat. Please provide additional explanatory discussion to
support conclusion.
88 Appendix M, Page 3-2, Section 3.2, First paragraph: Based on The summary in the final appendix will include a caveat to note there was variability in upper Bellman’s Creek (larger portion |Please refer to Appendix L -

visual interpretation of the reference figures, it is not so apparent that
the taxonomic groups contributing the most to densities did not vary
greatly between habitats as indicated. Please provide additional
explanatory discussion to support conclusion.

of polychaetes in the subtidal versus larger portion of oligochaetes in the intertidal), but that annelids in general dominated all
segments across all habitats.

Attachment L9.
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Comment Where Comment is Addressed in the
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89 Appendix M, Page 4-1, Section 4.1, General Comment: Please add [The BCSA Group feels the current discussion of benthic composition across BCSA in the conclusions is adequate as it discusses |Please refer to Appendix L -
discussion of the findings across the BCSA reaches as they relate to  |dominant taxa, similarity across reaches, and comparability to reference — the main focal points of this task. The revised Attachment L9.
the conclusions. Please include a conclusion regarding “... Insight on [appendix will include a brief summary on the utility of benthic community as an assessment receptor.
the potential utility of the benthic community as an assessment
receptor in the BERA” as noted in earlier text.

90 Appendix M, Table M-3: Not all of the totals appear correct. Please |Yes, the values were rounded. A footnote will be included in the final appendix. Please refer to Appendix L -
include a footnote stating whether the values were rounded. Attachment L9.

92 Appendix N, General Comment: The text in Section 1.2 suggests  |Text in Section 1.2 of the final appendix will note that marsh invertebrates were identified to at least Family, to the extent Please refer to Rl Report -
that taxa will be identified to Genus; however, it is noted in Section  |practicable. Section 4.8.2.1.
2.2 that, where possible, marsh invertebrates were taxonomically
identified to Family. Note that taxa are identified to Family in Table
N-2. Please make text consistent with actual practice and provide
appropriate rationale.

93 Appendix N, Page 2-1, Section 2.1, Third paragraph: Itis noted [The third paragraph of the final appendix will have “September through October” changed to “late July through September.” Please refer to Rl Report -
that sticky cards were deployed from September through October; Section 4.8.2.1.
however, earlier text indicates that all sampling was conducted during
late July through September.

94 Appendix R, Page 3-4, Section 3.1.3, Second paragraph: Please  [Regional screening levels are for elemental mercury. The other requested changes will be evaluated in the context of the Please refer to Appendix O - Sections 4
clarify that the Regional Screening Levels are for elemental mercury. |complete data set and if warranted included in the final version of this appendix to be included in the RI Report. and 5.
Also, please indicate in the text that the average mercury
concentrations in all BCSA samples are higher than those in the
reference area, if, in fact, this is the case, and that the average mercury
concentration at LBC in spring and summer were higher than urban
background concentrations. The USEPA’s April 2012 Regional
Screening Level Table should be referenced.

95 Appendix R, Figure R-2: Please include the USEPA Regional This update will be made in the final version of this appendix. Please refer to Appendix O - Figure 3.
Screening Level on the figure since the figure is referenced in the
discussion in the text.

102 Page 2-11, Section 2.2.1.3, Table: Either the conversion of the first |The 42 m*/d value in the table is in error. The correct value is 1,530 m*/d. The permitted discharge rates will be updated in the ~|Please refer to Appendix G -
value to gallons or the first value itself is incorrect. Please adjust. RI Report. Attachment G2.

103 Page 2-14, Section 2.2.1.4, Last paragraph, Last sentence: The last|It is assumed that this comment is referencing the following sentence: “Based on these estimates, evapotranspiration loss from  [Please refer to Appendix G -
value should be three times greater than the previous but instead it is |the estimated 3.9 million m” of marshes in the BCSA is estimated to average 10,725 m*/day (2.8x10° gal/day) on an annual Attachment G2.
an order of magnitude lower. basis, and could be as high as 39,000 m*day (0.31x10° gal/day) during the peak summer months.” The cited value of

0.31x10° gal/day is in error. The correct value is 1.03x10" gal/day. The evapotranspiration rates will be updated in the RI
Report.
Notes:

Attachment A2 provides a compendium of Agency comments and BCSA Group Responses. This column presents the previous comment response for context.
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EPA Comment Response Summary
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Comment Where Comment is Addressed in the
Document No. Agency Comment Previous BCSA Group Response® RI Report

Phase 3a 7 Page 1-2, Paragraph below Imbedded Table: The language Consistent with feedback from the EPA RPM, no revised Phase 3a Work Plan will be submitted. The Phase 2 Report was |Please refer to Rl Report - Section 3 and
Work Plan regarding the Phase 2 submitted to EPA by the end of September. A complete timeline that accurately describes what was completed and when |Appendix C.

Site Characterization Report should be corrected to present an |during the R1 will be included in the Rl Report to be submitted after Phase 3B.

accurate record. The current language makes it sound like the

Phase 2 Report was submitted prior to the Phase 3A Work Plan

Addendum, while it actually has not yet been submitted.
Phase 3a 8 Page 1-3, Bulleted List of Task Summary: Please revise the |Please refer to the response to Comment #7 in relation to document revisions. The task status summary in the Phase 3a Please refer to Rl Report - Section 3 and
Work Plan status of tasks in summary list since Task 3 “Routine Work Plan was accurate as of the document submission date (July 20, 2012), so no revision is necessary. Tasks 3 Appendix C.

Monitoring” and Task 4A “Marsh BAZ Macroinvertebrate and 4A were initiated in July and August in accordance with a partial approval from EPA (July 19, 2012). A complete

Evaluation” were completed in July and August 2012. timeline that accurately describes what was completed and when will be included in the Rl Report to be submitted after

Phase 3B.

Phase 3a 25 Page 3-13, Sec 3.2.3 Task 2C — Waterway Sediment Pore As indicated in the Work Plan, the porewater sampling approach described for Task 2C was proposed pending the results |Appendix F - Attachment F10 presents
Work Plan Water: For mercury and methyl-mercury, the DGTs may of validation testing performed for the Treatability Study (TS)/Pilot Study (PS) work, with potential modifications to be [the analysis of porewater in waterway

provide useful data. However, these tools are still in their early
phases of verification, and application by the scientific
community. Therefore, another technique should be used to
obtain and analyze pore water for mercury (e.g., in situ
application of peepers?) Information from the Treatability
Study work may alleviate the need for such other analysis.
Please clarify the procedure for calculating pore water
concentrations from the DGTSs.

proposed based upon the TS/PS findings. Preliminary results for passive mercury sampler testing for the TS have
indicated that analytical sensitivity of typical commercially available DGTs for mercury and methyl mercury are not
sufficient because low mercury concentrations were encountered in BCSA field porewater. While additional testing is
being performed to improve DGT method sensitivity, for the purposes of the Phase 3a RI, the BCSA Group concurs that
using the more proven approach of peeper sampling is appropriate for Phase 3a waterway work. A revised scope of work
for Task 2C was provided to the EPA in Amendment 1 to the Phase 3a Work Plan Addendum submitted in October 2012.
The amendment discussed the use of DGTs, commercial peepers, custom peepers, and centrifuge to evaluate mercury and
methyl mercury in porewater.

At 11 locations each of these methods will be used to evaluate porewater concentrations and to evaluate which sampling
method is best suited for use at the BCSA.

The DGT samplers sorb mass from the porewater. The mass that is sorbed is a function of the DGT sampler dimensions,
the length of time the DGT was deployed, and diffusion coefficient of mercury or methyl mercury. Upon receiving data
describing how much mass is on each DGT sampler, these data are factored into a calculation based on Fick’s 1st Law of
Diffusion to estimate the porewater concentration surrounding the sampler.

sediments.
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EPA Comment Response Summary
Berry's Creek Study Area Remedial Investigation
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Comment Where Comment is Addressed in the
Document No. Agency Comment Previous BCSA Group Response? RI Report

Phase 3 Work 20 Page 4-5, Section 4.2.3.3 (first paragraph) and Figure 2: The x- | The hydrodynamic model calibration included the following primary calibration conditions/periods: 1) dry weather, neap |Appendix G - Attachment G5 presents
Plan/ axis (Figure 2) suggests that the model calibration started on tide (August 29-September 05, 2010); 2) dry weather spring tide (May 29-June 05, 2011); and 3) wet weather rainfall the Hydrodynamic Modeling Report.
Modeling May 29 (not May 19 as stated in the text) and covered event, spring tide (August 10-16, 2011). These calibration periods were selected based on a review of the 2-year
Plan approximately 6 days. While the text explanation is understood |monitoring dataset to encompass the range of prevailing tidal and typical storm conditions in the system. The primary
Addendum (that the model was calibrated during a "dry spring event"), it is |validation period selected for the hydrodynamic model was the period of the dye tracer study (May 10-20, 2011), which

unclear why a multi-year dataset was calibrated on a 6-day includes dry weather neap tide conditions and wet weather spring tide conditions. A full analysis and discussion of the

period only. The text in Section 4.2.3.3 infers that other hydrodynamic model calibration will be provided in the Modeling Report, which will be included as an appendix to the

calibration periods were used (in addition long-term calibration |RI Report. The presentation will include model predictions across the entire 2-year monitoring period.

is discussed in Section 5.1.3, page 5-4, second paragraph).

Please describe the other calibration periods tested and present |The example provided in the Modeling Plan Addendum is only for illustrative purposes and a detailed discussion is

the results of these calibrations using a coefficient of beyond the scope of the Addendum. There are many methods that can be used to evaluate the model calibration (i.e., the

determination and/or Nash-Sutcliff Index to compare the fit of the model-simulated data to the observed data during the calibration period), and all appropriate methods are being

observed data and simulated data. considered. The most appropriate methods for the specific datasets of interest in a tidal wetland will be reviewed with the

Agency modeling team through collaborative meetings, webinars, and/or teleconferences, and will be presented
quantitatively in the modeling report.

Phase 3 Work 21 Page 4-6, Section 4.2.3.4 (first paragraph and Figure 3: The The primary validation period was selected to encompass a unique period that encompasses a range of site conditions (see [Appendix G - Attachment G5 presents
Plan/ validation results presented in Figure 3 cover short time periods [above comment response). The model performance with respect to simulating observed conditions was not and should not [the Hydrodynamic Modeling Report.
Modeling (approximately 7 days) for four tidal cycles. Please explain be considered in the selection of the validation period. As discussed in the above response, the Modeling Report will
Plan why these specific time intervals from 2010 and 2011 were include a discussion of the model predictions across the full 2-year monitoring period.
Addendum selected for validation and presented. For example, do these

periods show the best simulated data compared to the rest of the

multi-year data? Section 5.1.3 (page 5-4 second paragraph)

indicates that both long-term and short-term validation periods

will be examined. Please indicate if a one-year validation

period was tested; if so, please provide the coefficient of

determination and/or Nash-Sutcliff Index to compare the

observed data and simulated data.
Phase 3b 11 Work Plan, Section 2.3.1.1 "Task 10," Page 2-5 and Figure 2-3: [Comment noted. Future analyses using Thiessen Polygons will not be extrapolated across major marsh tributaries. Thiessen Polygons were not used in the
Work As discussed during the March 2013 meeting, it may be more RI.
Plan/QAPP appropriate to revise the Thiessen Polygons to respect the
Addendum internal waterways on the marshes. As currently, presented the

polygons abruptly cross over marsh tributaries because ArcGIS

is following a program to find the mid-point between sampling

locations. It may be beneficial to use professional judgment on

the polygons and adjust where needed to respect natural

features in the marshes.
Notes:

& Attachment A2 provides a compendium of Agency comments and BCSA Group Responses. This column presents the previous comment response for context.
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Berry's Creek Study Area
Phase 1 Site Characterization Report - Responses to Agency Comments

General Comments

1 The Phase 1 Site Characterization Report presents many findings. All findings in the
Phase 1 are considered tentative, even upon EPA approval, as the Phase 1 Report will be
superseded by the subsequent Phase 2 Report and overall Remedial Investigation Report. As
such, EPA is not commenting on every conclusion that it may have a potential issue with.
However, it should be noted that it is apparent that, in the few conclusions that are made, the
report seems to hint that the system is recovering naturally. Such conclusions are still
premature.

Response: The Group recognizes that data analysis and interpretation will continue
throughout all three phases of the Remedial Investigation (RI). Conclusions regarding
contaminant transport and fate, including implications for natural recovery processes, will
be revisited as more data become available and lines of evidence are evaluated.

2. There is an awkward avoidance of any specific company name in the reports. Even
names of the Superfund sites are omitted. At the same time the NJSEA, Teterboro Airport, and
landfills are specified. EPA has given deference to the BCSA Group in allowing the reports to
omit the names of facilities that have contributed contaminants to the system, but the current
approach seems hypocritical.

Response: The Group has compiled available data regarding potential current and historic
discharges to the BCSA (Figures 1A through 1D). The figures are provided for reference
throughout the Remedial Investigation/Feasibility Study (RI/FS) and will be updated
periodically. They identify several types of sites, using both publically-available datasets, as
well as information developed during the Phase 1 investigation. Mapped locations include
Group member sites as well as other facilities. The following types of sites are depicted on
the figures: Superfund sites, NJDEP Known Contaminated Sites, sites with NJ Pollutant
Discharge Elimination System (NJPDES) Discharge to Surface Water permits, unpermitted
outfalls observed during Phase 1, historical landfills and dumps, and historical sewage
treatment plants.

3. TSS/Turbidity Correlations - A major objective in Phase 2 appears to be to quantify
solids loading to the system. Of particular importance is the understanding of the net influx of
solids that enter the system from the Hackensack River. Multiple studies are proposed to
develop a relationship between turbidity measurements and total suspended solids
measurements. However, EPA has seen few examples where such relationships have been
developed successfully. Given the importance of this information, EPA believes that the BCSA
Group should conduct sufficient direct measurements of TSS to support the solids calculations
required for the project. Additional efforts to develop TSS/Turbidity correlations may be
attempted, but they should not be the primary approach to obtain the necessary information.



Although we have another phase of field work remaining, part of the reason that the SOW had
three years of data collection was the intention to monitor water-column data over several
years. The current plan, if unsuccessful, may not collect sufficient water-column solids
information in the three years of field work.

Response: The BCSA Group has added more direct measurements of TSS to its Phase 2
hydrodynamics sampling program, as described in Section 3.1 of the revised Phase 2 Work
Plan Addendum (Geosyntec, April 2011). TSS measurements will also be collected from a
subset of the manual surface water samples (Section 3.2.1 of the revised Phase 2 Work Plan
Addendum; Geosyntec, April 2011). These data, in combination with other lines of evidence
from Phase 1 and Phase 2 (e.g., LISST data), will provide sufficient data to characterize the
suspended sediment pool. Additional direct measurements of TSS may also be collected in
Phase 3 of the R, as necessary to fill data gaps to adequately characterize sediment flux in
the BCSA.

4. The agencies (EPA, NJDEP, NOAA and F&WS) have had lengthy discussions regarding
the proposed reference areas. The problem seems to be that there are no appropriate reference
areas in the Meadowlands for all purposes. EPA recommends selecting two different types
of reference locations; specifically one for risk assessment purposes and one for risk
management purposes. The risk assessment background location will be used to derive clean-
up goals, while the risk management background locations will be used to fine-tune the clean-
up goals to derive preliminary remedial goals which reflect the urbanization of the Site. To
calculate risk assessment derived clean-up goals, EPA recommends the use of the Mullica
River. The portions of the Mullica River selected should have similar salinities to the portion of
Berry’s Creek that it is being compared to. Sediment and surface water data should be
collected from this area. Several risk management reference locations, as proposed should be
continued to be investigated. These should be located within the Hackensack watershed and
reflect the urbanization of the area (e.g. nutrient loading, wastewater treatment plant
discharge, etc.). From these areas sediment, surface water and biota (crabs, mummichog,
mammals, plants, insects) samples should be collected. EPA believes that this approach is a
realistic compromise given the levels of contamination in many of the areas previously
discussed as potential reference areas.

Response: The BCSA Group recognizes that reference areas have a role to play in both the
risk assessment and risk management components of the RI/FS. However, the BCSA Group
does not understand the value of comparing the BCSA to a pristine reference area if
remedial goals will be established in the context of an urban setting. With respect to risk
assessment, cleanup goals will be derived from site-specific risk characterization and
modified based on an understanding of reference area and background conditions. Further
discussion of the reference areas, risk assessment, and risk management process will be
included on the agenda for an upcoming meeting with the USEPA.

With respect to the recommendation that the Group use the Mullica River as a reference
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location, a detailed site-specific evaluation of the Mullica River as a potential reference area
for the BCSA was provided in Appendix P of the Phase 1 Site Characterization report. The
evaluation used multiple criteria, consistent with relevant USEPA guidance and scientific
literature. Based on this analysis, the Mullica River does not meet the requirements set
forth under CERCLA, i.e., that a suitable reference site exhibits the ecological conditions that
would be attainable at the site but for the release of the hazardous substance (CERCLA, 43
CFR 11.14). Unlike the Mullica River watershed, the BCSA and the Meadowlands in general
have been subject to a century of non-point source pollution from urban runoff, placement
of fill in the wetlands, and extensive hydrologic modifications (e.g., extensive ditching and
diking to eradicate mosquitos) that are not related to CERCLA releases. In conclusion, the
significant differences between BCSA and Mullica River in terms of physical, chemical, and
biological characteristics make the Mullica River an unsuitable reference site for the BCSA.
To further understand the influence of regional background conditions on the BCSA and the
three urban reference areas, sampling of the surface water, sediment and biota was
substantially increased in Phase 2. In addition, a regional background data review task has
been added to the scope of work (Task 8, Section 3.8 of the Phase 2 Work Plan Addendum).

These two sources of urban background and reference area data along with the extensive
data from the four BCSA study segments will provide a strong basis for understanding what
the site conditions would be but for the release of hazardous substances within the BCSA.

5. The process of screening Contaminants of Potential Concern (COPCs) in the Phase 1
effort compared data from the BCSA site to reference sites, which eliminated several COPCs.
Such a process may greatly reduce the number of samples analyzed for certain COPCs, thereby
limiting the ability to evaluate the risk from these compounds. While the selection of COPCs
seems to be appropriate overall, the BCSA Group should ensure that data is collected, in the
correct media, to evaluate risks for COPCs that exceed screening criteria. Therefore, it is also
important that the full parameter subset is sufficient to support all necessary risk assessment
evaluations.

Response: All of the Phase 1 surface water and sediment samples were analyzed for the full
parameter list. The locations of Phase 2 samples for the full parameter list were selected
primarily to support the risk assessments (e.g., exposure point concentrations). In addition,
some of the samples are targeted to potential continuing source areas and a few will be
collected from deeper marsh sample intervals. Figures that designate locations where the
surface water and sediment samples were collected for the full parameter list will be
included in the Phase 2 report, as well as a table showing the percentage of sample locations
that were analyzed for the full parameter list following the completion of Phase 2 work,
similar to what was provided to the agency with the response to Phase 2 Work Plan
Addendum comments (July 27, 2010).

6. Given that PCBs are considered a COPC at the site it may be appropriate to include
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congener-specific PCB analysis during future phases of work. In any case, the DQO process
should be clearly documented to ensure that the PCB data collected will meet appropriate
quantification limits. In addition, congeners are preferable for evaluation of uptake by biota
from sediment, water and/or food chain. Congener data may also be useful for determining
sources of PCBs. Congener data is also necessary to quantify risk using a TEQ approach.

Response: As noted in USEPA’s Contaminated Sediment Guidance, the need for PCB
congener analysis should be based on site-specific considerations. The Group finds that the
site-specific data needs to support risk management decisions in the BCSA can be met with
Aroclor analysis. The rationale for this determination is provided in the Revised Phase 2
Work Plan Addendum and Quality Assurance Project Plan Appendix E - DQO Table 8
(Geosyntec, April 2011). However, the BCSA Group has agreed to evaluate the congener
data from the UOP Site as part of Phase 2 work and to evaluate, in consultation with the
USEPA, what additional congener data/analysis is needed in Phase 3 to complete answers to
relevant technical questions, as well as USEPA administrative requirements for PCB
sediment sites. Please also refer to the response to Comment #16.

7. The Conceptual Site Model does not adequately discuss the importance of resuspension
due to tidal energy. More information on the non-compacted surface "fluff” layer should be
incorporated into the CSM.

Response: Resuspension mechanisms are recognized as an important component of the
conceptual site models (CSMs) (Figures 3-27 to 3-31 in the Phase 1 Report, February 2010).
Additional information regarding resuspension in the BCSA, including the importance of the
fluff layer, was included in the Group’s presentation to USEPA during the work session on
August 4, 2010 (slide numbers 14-17, available on the BCSA USEPA Deliverables Website).
The Group is proposing to take several steps to evaluate the deposition, accretion,
resuspension, and erosion dynamics throughout the BCSA in more detail going forward (see
Section 3.1 of the Phase 2 Work Plan Addendum; Geosyntec, April 2011). Ensuring that
sufficient data are collected to thoroughly evaluate the relative importance of these
mechanisms was a focus of the Phase 2 Work Plan revisions. The Phase 2 Report will
present updated CSMs that reflect the Group’s understanding of resuspension and sediment
transport mechanisms in the BCSA based on analysis of Phase 1 and Phase 2 data.

8. The sediment core category called “no net change” might more accurately be referred
to as “net-erosional” (It might help to specify the timeframe which the category applies to.)
Cores collected at sampling locations 115 (LBC), 127 (BCC), 128 (BCC), 141 (MBC), and 159
(MBC) are examples of net-erosional areas in Berry’s Creek. These cores report non-detected
concentrations of cesium-137 (Cs-137) throughout the core, dating the sediments throughout
the core as pre-1950. Because of the nature of Cs-137, the data show that these sampling
locations have been impacted by erosion (e.g., the post-1950 sediments have been removed).
Moreover, these locations continue to experience erosion due to the lack of net-deposition of
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cesium-bearing solids and little to no beryllium-7 (Be-7) bearing material.

Response: The term “net erosion” implies that the elevation of the mudline (sediment-
water interface) is systematically dropping over time, i.e., the waterway is deepening over
time. There is no evidence that this systematic deepening has occurred in the BCSA. While
an absence of 137Cs detections in the sediment profile indicates the possibility that no
deposition has occurred since 1954 or earlier at some locations (see also the response to
Comment #234), it does not provide any evidence of “net erosion.” It is possible, and
moreover likely, that balancing cycles of periodic deposition and resuspension occur in
these areas. 7Be was detected in surface sediments in two of the five cores referenced
above, providing evidence of recent sediment deposition at some of these locations. Multiple
lines of evidence independent of geochronology data also suggest that that predominant net
change occurring in the BCSA is depositional. These additional lines of evidence include
both qualitative and quantitative factors such as:

e the BCSA is a shallow fringing marsh estuary environment that is defined by
relatively low energy and net depositional processes during periods of sea level rise
(e.g., Friedrichs and Perry, 2001; Reed, 2002),

e near isolation of LBC from most freshwater flow by the construction of BCC
approximately a century ago,

e reduction of system tidal prism and resultant tidal flux reduction brought about by
development-driven marsh encroachment in the last several decades, and

e systematic reduction of freshwater and anthropogenic sediment inputs brought
about by the diversion of publicly owned treatment works (POTW) discharges from
the BCSA to the Hackensack River at Little Ferry.

All of these mechanisms and the nature of the system result in a reduction of system
energies compared with upland streams or the main stem of the Hackensack River, which
supports an increasingly favorable environment for net deposition. These factors have been
discussed in detail in several project documents, including Scoping Activities documents, the
Phase 1 Work Plan (Geosyntec/Integral, 2009), the Phase 1 Report (Geosyntec/Integral,
2010), and the August 4, 2010 presentation to the USEPA.

Please also refer to the responses to Comment #s 9, 231, and 234 regarding 137Cs data
interpretation, and the response to Comment #10 regarding Be data interpretation.

9. EPA's oversight contractor evaluated the low resolution cores using the following
geochemistry criteria for radionuclide dating of sediment cores:
(1) a clear Cs-137 peak with peak concentration greater than 0.5 picocuries per gram
(pCi/g),
(2) non-detected Cs-137 concentrations are only measured at depth intervals that are
below the 1954 time horizon, and
(3) same grain size exists throughout the core.
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The evaluation of the 27 low resolution cores that were collected in Phase 1 found only 3 cores
that would be considered datable by the above criteria. The 3 datable cores include; 168
(UBC) with a 0.54 cm/yr rate; 178 (UBC) with a 0.98 cm/yr rate, and 186 (UBC mudflat) with a
0.33 cm/yr rate. Rates presented here were calculated as part of the analysis and are lower
than the “preferred” sedimentation rates stated in Table O-1 in Appendix O. This information
suggests that the report may overemphasize sedimentation rates with the BCSA.

Response: It is important to recognize that the idealized conditions listed above often do not
hold completely true in complex environmental settings such as the BCSA. Although
radionuclide data from the Phase 1 low resolution cores do not consistently meet the
requirements of an idealized profile outlined above, the Group determined that the data
nevertheless provide useful information regarding deposition in the BCSA with appropriate
consideration of sources of uncertainty during data interpretation. The geochronology data
were therefore evaluated in conjunction with other lines of evidence (e.g., bathymetric,
geophysical, and grain size data) when identifying appropriate locations for more detailed
high resolution sediment cores in Phase 2. The Group will consider the agency comments
regarding radionuclide data interpretation during the evaluation of Phase 2 high resolution
cores. Please also refer to responses to Comments #231 and #234 regarding 137Cs data
interpretation.

10. A surface sediment concentration map for Be-7 bearing sampling locations only should
be included. In order to evaluate recent deposition utilizing Be-7, a separate program to re-
occupy the Be-7 bearing sampling locations from Phase 1 with the collection of a 0-2 cm
sediment sample and analysis for Be-7, PCB (congeners?), mercury, and methylmercury should
be considered. Such a program would provide better information with respect to the
resuspension and transport in the system.

Response: Results of the 7Be samples proposed as part of the Phase 2 high-resolution coring
program will be considered in combination with the Phase 1 7Be results, and the value of a
plan-view analysis of the complete 7Be dataset will be considered at the completion of Phase
2. Shallow sediment samples (0 to 2.5 cm) have been collected for COPC analysis in 40
locations as part of the Phase 2 investigation, and those results will be considered in the
context of other data relating to sediment dynamics in the BCSA. Evaluation of sediment
resuspension and transport are a primary focus of the Phase 2 sampling program, as
described in the response to Comment #7.

11. The lack of surface sediment samples in Phase 2 in the Hackensack River will likely limit
the understanding of the transport of contaminants into and out of the Hackensack.

Response: The combination of the following sources of information will provide sufficient
information to support decision-making related to the BCSA, while recognizing its
interaction with the Hackensack River.



e Gradients of COPC concentrations in the BCSA up to the confluence with the
Hackensack River;

o Comparisons of BCSA COPC concentrations with reference areas upstream on the
Hackensack River;

e Measurements of suspended particulates coming into and out of the BCSA near the
confluence; and,

e Regional background data review to understand the historic and recent COPC
distribution in the Hackensack River estuary.

12. The lack of sediment cores in the Hackensack River in Phase 2 will limit the
understanding of historic transport of contaminants from Berry’s Creek.

Response: Understanding historic transport from the BCSA is not a study question. There
would be large uncertainty associated with any Hackensack River data due to numerous
sources directly to the river that would require a substantial effort to secure reliable data
and is not necessary to select a remedy for the BCSA. In addition, the Hackensack River is a
substantially different sediment system and meaningful sampling would not improve
decision-making for the BCSA going forward.

13. The Phase 2 water-column monitoring program should include Laser In-Situ Scatter
and Transmissometry (LISST), Acoustic Doppler Conductivity Probe (ADCP), and Optical Back
Scatter (OBS) equipment at all five mooring locations.

Response: As described Section 3.1 of the revised Phase 2 Work Plan (Geosyntec, April
2011), the proposed sampling program includes flow velocity measurements using either
ADCP (Note: ADCP is an Acoustic Doppler Current Profiler) or an Acoustic Doppler
Velocimeter (ADV), as well as OBS measurements, at all five moored locations; these
measurements were also collected at all five locations during Phase 1. ADCP is used for flow
measurement at four of the five moored locations; an ADV is installed at station MHS-07 in
Upper Berry’s Creek (UBC) where low tide water depths are too shallow to permit use of an
ADCP. The YSI water quality meter that is installed at all moored stations collects turbidity
readings using an OBS sensor.

Long term installation of LISST instruments at all five moored stations for the duration of
the Phase 2 program is not feasible for two reasons. First, the LISST sensors typically foul
quickly, thereby requiring a significant level of instrument maintenance to obtain quality
continuous data. Second, these instruments are very expensive, and the cost to install five
instruments for long deployments is not cost-effective. Long term deployment of LISST
instrumentation is proposed at two of the moored stations (MHS-01 in BCC and MHS-06 in
UBC) to characterize particle size distributions over multiple tidal cycles (Section 3.1.1 of
the Phase 2 Work Plan). In addition, LISST measurements are proposed at numerous
locations during both of the transecting events in Phase 2 (Section 3.1.2.1 of the Phase 2
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Work Plan). These data, in combination with the significant LISST dataset from Phase 1 and
other lines of evidence from Phase 1 and Phase 2 (e.g., TSS and turbidity measurements),
will provide sufficient data to characterize suspended sediments in the BCSA.

14. Future reports should be cautious of using arithmetic averages for analyzing sediment
concentrations for a non-random sampling design. Consideration should be given in Phase 3
toward how surface sediments concentrations will be averaged. Proper statistical design
should be incorporated based on how the data will be analyzed.

Response: The Group chooses the systematic stratified method of analysis because
statistical methods are difficult to apply to large area with gradients of independent
environmental variables. It relies on visual displays of data to establish patterns in the data.
The strength of the analysis is built on multiple lines of evidence, understanding of
processes that control COPC movement/deposition, and iterative addition of data to
determine if more data is supportive or contrary to initially observed patterns. Phase 1
Biologically Active Zone (BAZ) sediment sample locations were selected to equally sample
the various types of sediment environments present in the BCSA (i.e., differing tidal status,
study segments, etc.) as described in the Phase 1 Work Plan (Geosyntec, 2009). Phase 1
sediment core locations were selected to evaluate the influence of depositional environment
(i.e., subtidal areas, intertidal mudflats, pools) on COPC distribution. Phase 2 sediment
sample locations (both BAZ and cores) were identified to fill data gaps recognized during
the analysis of Phase 1 data. Also, refer to the response to Comment #95 for additional
discussion of area-weighted averaging.

15. A hydrodynamic model should be developed for Berry's Creek. Most of the data
collections to support such a model are being conducted already, and the regional
hydrodynamic model for the Newark Bay and surrounding waters would help provide
boundary information.

Response: The hydrodynamics of the BCSA are being evaluated in detail through collection
of extensive data during a full range of flow and tide conditions over a three year period.
The BCSA Modeling Plan calls for a careful review of the additional modeling needs
following Phase 2. Modeling tools that are the best match for the BCSA physical, chemical
and biological templates and site-specific study questions will be incorporated into the
Phase 3 work scope. Application of the regional model, which was designed primarily for
large scale total maximum daily load (TMDL) analysis of major waterways, is not well suited
to the finer scale transport process assessment that is required in the shallow waterway and
extensive fringing marsh system of the BCSA. The BCSA Group has begun exploration of
potential hydrodynamic modeling of the BCSA and is exchanging information with the UOP
modeling team, which is evaluating the Ackerman’s Creek area.



16. Further discussions are warranted between the agencies and the BCSA Group on
whether dioxin should remain a COPC, and if so, how that risk calculation would be made.

Response: As a result of recent discussions with the agencies, the Group has agreed to
evaluate the dioxin-like PCB congeners from the UOP congener data and will likely collect
additional PCB congener data is Phase 3. This is consistent with the findings that PCB
contamination is site-related. Since dioxin is not site- related, the Group has proposed to
take into account regional risk assessment of dioxins by NJDEP related to the regional fish
and crab advisory. The BCSA Group will discuss this topic further with USEPA.

Specific Comments

Executive Summary

17. Executive Summary, Page ES-7: Second bullet is not a finding and should be removed.

Response: As presented in the Group’s response to comments regarding the Phase 2 Work
Plan (July 27, 2010), the Phase 1 report comments will be addressed in this response to
comments, as well as some supplemental materials. However, the Phase 1 report will not be
revised and reissued. The Phase 1 comments and responses will be further addressed in
future deliverables including the Phase 2 Report, Pathway Analysis Report, Baseline
Ecological Risk Assessment, and the Modeling Plan.

18. Executive Summary, Page ES-6, Task 2: The 5th bulleted item under ‘Task 2’ is missing
the parentheses or is incomplete.

Response: Comment noted; please refer to the response to Comment #17 above regarding
Phase 1 report revisions.

19. Page ES-6, 3 bullet from bottom - Surface water standards require comparison to
unfiltered samples.

Response: Subsequent evaluations of surface water data will consider dissolved and total
concentrations, as appropriate, depending upon the constituent and exposure route being
evaluated. Please also refer to the response to Comment #69 regarding selection of surface
water screening criteria.

20. Page ES-7, 2nd bullet from bottom - Please delete. It is premature to have findings
whether natural recovery is occurring. Net deposition does not automatically equate to
natural recovery.



Response: Conclusions regarding contaminant transport and fate, including implications for
natural recovery processes, will be revisited as more data become available. Please refer to
the response to Comment #17 regarding Phase 1 report revisions.

21. Page ES-12, 3™ and 4t bullets - Please note, EPA believes it is inappropriate to utilize
the camera data for adjusting consumption assumptions, although it may be discussed in the
uncertainty analysis.

Response: The camera surveys of human use will be continued at several locations. The
objective is to ensure a robust data set, as well as data from additional seasons to reduce
uncertainty in assumptions regarding the frequency and duration of human activity.

Section 1

22.  Section 1.2.2, Page 1-4: The 3rd bullet under ‘Ecological System’ states that marsh
vegetation reduces the bioavailability of contaminants of potential concern (COPCs); however,
the marsh areas also provide conditions favorable to generation of methyl mercury. Given that
Phase 2 is attempting to resolve some of these issues, it is premature to make such a
conclusion.

Response: The significance of marsh vegetation and sediments for COPC fate, transport, and
bioavailability will continue to be evaluated during the Phase 2 RI (e.g., Phragmites tissue
sampling, marsh sediment methylation/demethylation cores). Please refer to the response
to Comment #17 above regarding Phase 1 report revisions.

23. Section 1.2.3, Page 1-6: The second paragraph under ‘Study Question 2’ states that the
creek bed and marsh sediments have been “influenced by historic loading from all of these
sources since the early to mid-1990s.” Assuming this is a typographical error and should be
“mid-1900’s,” it still would be clearer to state this less ambiguously (i.e., mid-1900s could mean
either the decade or the century).

Response: This was a typographical error and the sentence should read “The creek bed and
marsh sediments have been substantially influenced by historic loading from all of these
sources since the early to mid-1900s.” Based on review of available documentation
regarding current and historic industrial and sewage discharges to Berry’s Creek, COPC
loading to the BCSA from these sources is estimated to have started prior to 1930, and
continued through approximately the mid-1970’s (NJDOH, 1930; Geosyntec, 2009 and
references therein). Please refer to the response to Comment #17 above regarding Phase 1
report revisions.
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24.  Section 1.2.3, Page 1-7: The first paragraph under ‘Study Question 4’ should be
expanded to identify routine tidal energies as a source of sediment resuspension and transport,
in addition to storm events.

Response: Diurnal tides are recognized as a factor influencing sediment resuspension and
transport in the BCSA, as presented by the Group during the August 4, 2010 work session
with USEPA (see slides 20, 22, 54). Please refer to the response to Comment #7 for
additional information regarding assessment of sediment dynamics during Phase 2, and the
response to Comment #17 regarding Phase 1 report revisions.

25.  Section 1.2.3, Page 1-7: The third paragraph under ‘Study Question 4’ states that
multiple lines of evidence indicate the Study Area is net depositional and stable. The lines of
evidence should be summarized in a series of bullet items. Key empirical methods to evaluate
sediment and contaminant movement are summarized in Highlight 2-10 of USEPA’s
Contaminated Sediment Remediation Guidance. Additional lines of evidence need to be
gathered to conclude that the majority of sediments in the Study Area are stable, including
time-series observations of surface sediment concentrations, comparison of concentration
patterns during and after high energy events, in-situ or ex-situ erosion measurement studies
(e.g., Sedflume), and further characterization of the Study Area sediment balance.

Response: The lines of evidence supporting net deposition and sediment stability will be
summarized in a series of bullet items in the Phase 2 Report. Regarding additional lines of
evidence, direct measurement of sediment erosion rates via Sedflume during Phase 2 will
provide a quantitative measurement of sediment stability that can be used to determine the
potential for sediment mobility in the BCSA (Section 3.1.7, Phase 2 Work Plan; Geosyntec,
April 2011). The findings from the sedflume study, as well as other lines of evidence from
Phase 1 and Phase 2, will be presented in the Phase 2 report to evaluate the role of diurnal
and storm tides in sediment resuspension and transport in the BCSA. Please refer to the
response to Comment #7 for additional information regarding assessment of sediment
dynamics during Phase 2, the responses to Comment #17 regarding Phase 1 report
revisions, and Comment #24 regarding evaluation of sediment transport and stability in the
BCSA. Refinement of the sediment balance is a primary focus of the Phase 2 scope of work.

26.  Section 1.2.3, page 1-9, Study Question 7, middle of 2" paragraph - the text says “low”
salinity range. Shouldn’t that be “high,” given that it is in reference to the diversion of
freshwater from the Hackensack.

Response: The use of the term “low” is unclear as noted by the reviewer. The BCSA
experiences a wide range of salinity depending on conditions (e.g., tide cycle, storms, etc.),
particularly near the confluence with the Hackensack River (LBC range: 2.69 to 13.8 ppt,
BCC range: 0.96 to 12.72 ppt), but the salinity is low compared to sea water. Prior to the
diversion of freshwater from the Hackensack River basin, the surface water in the BCSA was
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typically freshwater.

27. Section 1.2.3, Page 1-11, Second Bullet: Correct “date” in second sentence to “data.”

Response: Please refer to the response to Comment #17 regarding Phase 1 report revisions.

28. Section 1.3.1, Page 1-16: Known historic sources of contamination, including Superfund
sites and sources of significant industrial discharges, should be identified (similar to the
Sewage Treatment Plants).

Response: Please refer to the response to General Comment #2 regarding current and
historic sources and discharges in the BCSA.

29. Page 1-22, second paragraph: Please add RAGS F (2009) to the list of EPA guidance
documents.

Response: RAGS F (2009) will be listed as a reference in future documents regarding the
Human Health Risk Assessment (HHRA). Please refer to the response to Comment #17
regarding Phase 1 report revisions.

30. Figures 1-4 a, b, c: The deep 15-30 cm transect cores are not depicted in the figures. A
figure should be provided that includes the results of deeper sediment core slices.

Response: The series of Figures 1-4a through d used a global legend that depicted all
symbols used in the series, but deep transect cores were only collected in UBC (Figure 1-4d)
during Phase 1. The legend will be corrected on the relevant Phase 2 Report figures.

Section 2

31. Section 2.1.1, Page 2-1: Please clarify the second bullet, which states that the thalweg is
at a higher elevation in Lower Berry’s Creek, and therefore Lower Berry’s Creek has a lower
energy environment. Isn’t the lower energy environment in Lower Berry’s Creek more a
function of the construction of Berry’s Creek Canal? It is conceivable that a higher thalweg
would cause higher velocities during ebb and flood tides.

Response: The higher thalweg elevation in Lower Berry’s Creek (LBC) in relation to Berry’s
Creek Canal (BCC) or Middle Berry’s Creek (MBC) is one line of evidence for the existence of
a primarily depositional environment in LBC. As noted in the comment above, the lower
flows are the result of water diversion into BCC approximately 100 years ago. Prior to
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construction of BCC, the channel elevations in lower MBC and upper LBC would have been
similar, as predicted based on hydrology and geomorphology principles. When water was
diverted to BCC, the decreased flows in LBC would have resulted in a lower energy
environment which is more favorable to sediment deposition, thereby raising the elevation
of the channel bottom, including the thalweg. This prediction is consistent with the Phase 1
geochronology data, which indicated that some of the highest measured deposition rates
occur in LBC (Phase 1 report, Appendix O). Factors influencing sediment transport and
deposition are a primary focus of Phase 2, as discussed in the response to Comment #7.
Please also refer to the response to Comment #17 regarding Phase 1 report revisions, and
the response to Comment #33 regarding the LBC water budget.

32.  Section 2.1.1, Page 2-1: Third bullet regarding Berry’s Creek Canal should be expanded
to discuss depositional characteristics as was done for Lower Berry’s Creek. It seems that
Berry’s Creek Canal would have received deposition since its construction due to its deeper
channel. The construction of Berry’s Creek Canal should be discussed relative to the history of
contaminant discharge; it is likely that the entire sediment column above the design depth of
the channel is contaminated.

Response: As discussed in the response to Comment #23, industrial and sewage discharges
to the BCSA are estimated to have initiated prior to 1930, and to have continued through the
probable peak in the 1960s. BCC was constructed in 1911 through 1912 (USWO, 1911; ERC,
1912) to facilitate navigation of Berry’s Creek and improve operation of the rail line that
remains today. The results of geophysical investigations (bathymetric survey, seismic and
sub-bottom profiling) completed as scoping activities indicate that BCC was cut into the
Pleistocene clay deposit (Earthworks, 2008); the sediment overlying the Pleistocene clay
was therefore deposited between 1912 and the present. Additional evaluation of sediment
deposition and the relationship to COPC distribution throughout the BCSA will continue in
Phase 2. Please refer to the response to Comment #17 regarding Phase 1 report revisions.
33. Section 2.1.1, Page 2-3: Summarize the water budget analysis for Lower Berry’s Creek.
This segment was omitted in this section of the report.

Response: The referenced section was intended to provide a brief summary of the key
findings of the water budget analysis and to emphasize updates from the preliminary water
budget analysis presented with the Phase 1 Work Plan. Important considerations from the
water budget analysis for LBC are summarized below.

Due to its direct connection with the Lower Hackensack River and limited upland runoff
inputs, LBC is more efficiently flushed by tidal action than the upper reaches of the BCSA.
Historically, LBC supported substantially greater tidal energy; however, construction of BCC
and the resulting reduced connection of LBC with the rest of the BCSA waterways resulted
in a substantive reduction in the tidal prism conveyed through LBC. The degree of
connectivity between LBC and BCC and MBC was not fully understood at the time the Phase
1 report was submitted. Additional hydrologic data was collected subsequent to submission
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of the Phase 1 report, and data collection will continue throughout Phase 2. The water
budget for LBC will be revisited in the Phase 2 report.

34.  p. 2-4, Section 2.1.2.2: The report states, "The pilings at stations MHS-02, MHS-03,
MHS-04, MHS-05, and MHS-07 (Figure 2-2) were each outfitted with Yellow Springs
Instruments (YSI) water quality meters at a depth equal to 0.2 multiplied by the mean low-low
water (MLLW) channel depth. Stations MHS-01 and MHS-06 were each outfitted with a second
YSI meter mounted 1 m above the sediment bed." The approximate river depth of the stations
should be provided so the reader can understand how 1m monitoring stations compare to
0.2xMLLW depth stations (e.g., will the data be comparable or are some are near the bottom
while others are near the surface?).

Response: The following table summarizes the height above the mudline at which the YSI
meters are installed. These data will be provided in future discussions and analyses of the
BCSA monitoring data.

. Distance from Mudline
Station
to Sensor (m)

MHS-01 (BCC) (upper) 2.65
MHS-01 (BCC) (lower) 1.00
MHS-02 (LBC) 1.16
MHS-05 (MBC-OQutfall) 2.08
MHS-06 (UBC-PP Rd.) (upper) 0.86
MHS-06 (UBC-PP Rd.) (lower) 0.42
MHS-07 (UBC) 0.96

35.  Section 2.1.2.4, Page 2-7: A brief description of bathymetric data by reach should be
included in the text.

Response: A brief description of the bathymetric data will be included in the Phase 2 Report
and RI Report. A detailed description of site-wide bathymetric data for the main stem of
Berry’s Creek was presented in Appendix IV (Bathymetric Final Report) of the “Geophysical
Investigation of Surface and Subsurface of Berry’s Creek and Berry’s Creek Canal Study Area
(BCSA)”, submitted to USEPA in June 2008, and is available on the USEPA Deliverables
Website.

36.  Section 2.1.2.6, Page 2-8, Second and Fourth Paragraphs: The text discusses observed
flows in the East and West Risers; however, the quantities provided have units of velocity.
Clarify that quantities provided are the velocity measured.
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Response: The reviewer is correct in assuming the quantities provided are velocity (m/s),
not discharge.

37. Section 2.1.2.6, Page 2-8, Last paragraph: The use of sediment traps in the risers should
be evaluated (with potential analysis of collected sediment for COPCs and physical properties)
or other sampling techniques consider to further characterize sediment transport.
Deployment of sediment traps over a period of two weeks or more could allow integrated
sampling of sediment transported during low flow and wet weather conditions and simplify
scheduling and deployment of field teams.

Response: The Group has revised the proposed Phase 2 scope of work to better characterize
sediment transport into the study area from the uplands (Section 3.1.6 of the revised Phase
2 Work Plan). The use of sediment traps was evaluated by the Group but determined to be
inappropriate for COPC and physical characterization of sediments in a tidal setting. As
presented during the August 4, 2010 work session with USEPA, in tidal settings a thin
veneer of fine sediments (the “fluff layer”) is deposited during slack tide phases and
resuspended with the subsequent rising or falling tide. As the name implies, sediment traps
are designed to capture all deposited sediments and thus prevent resupension of captured
sediments back to the water column. By preventing the naturally-occurring efflux of the
fluff layer sediments, sediment traps over estimate sediment deposition rates. Further, the
chemistry and physical properties of the trapped sediments are skewed towards that of the
fluff layer and may not be representative of sediments accreting in the area over the longer
term. Characterizing upstream sediment inputs using sediment traps therefore is not
feasible since the risers are subject to tidal influence in the area of interest due to leaky tide
gates.

As presented in Section 3.1.6 of the revised Phase 2 Work Plan (Geosyntec, April 2011), the
Group has proposed monitoring at selected storm water outfalls/tributary ditches to the
BCSA in lieu of sediment traps. The proposed monitoring program will a) estimate
representative long term flow rates from these locations, b) support the estimation of
annual sediment loading from the uplands, and c) evaluate the storm hydrograph and
quantify suspended solids concentrations during two major storm events. These data will
provide an empirical basis for quantification of the water flow and suspended sediment flux
associated with these inputs, and, in conjunction with other lines of evidence (e.g., response
in turbidity levels at the moored stations to a storm event), will support the analytical
modeling efforts related to sediment flux.

38.  Section 2.1.3.1, Page 2-11: Although turbidity levels may increase in reaches closer to
the Hackensack River during spring tides, the PRPs should also state that turbidity levels are
generally lower closer to the Hackensack River and higher in the upper reaches (UBC) as
observed in summary table provided in text.
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Response: Based on a review of the data presented in the referenced summary table, the
average high tide turbidity was similar in BCC and UBC; average low tide turbidity was
slightly higher in UBC. The minimum turbidity measured during the three quarters available
at the time the Phase 1 report was submitted was measured in UBC (5.1 NTU), and the
maximum turbidity was measured in BCC (183.4 NTU). Patterns in water quality
parameters will be further evaluated at the conclusion of Phase 2. Please refer to the
response to Comment #17 regarding Phase 1 report revisions.

39. p. 2-12: Temperatures reported are Celsius not Fahrenheit as noted in table.

Response: Agreed, comment noted.

40.  Section 2.1.3.1, pp. 2-12, dissolved oxygen - Based on the data shown on the table on 2-
13, it does not seem appropriate to say that the highest DO levels are observed during low tide.

Response: Based on a review of the indicated text, the statement is accurate as presented.
The text states that the DO concentrations were typically highest during low tide; the only
exceptions to this statement are the minimum and average values recorded at stations BCC
and PPR (Paterson Plank Road). Patterns in water quality parameters will be further
evaluated at the conclusion of Phase 2.

41.  Section 2.1.3.1, Page 2-13: For seasonally-variable parameters, such as Dissolved
Oxygen, it would be better to organize the data table presentation by season and then by
minimum, maximum, and average.

Response: Comment noted. The Group will evaluate alternative means of presenting the
water quality data during the Phase 2 data analysis.

42.  Section 2.1.3.1, pp. 2-13, dissolved oxygen - The table included lots of values that show
levels of supersaturation of oxygen. Please confirm that these values are correct, as the system
seems to have numerous occurrences with this condition. If there is supersaturation during the
day, because of algal blooms, then what happens at night time? Often the respiration at night
can deplete dissolved oxygen to levels insufficient to support fish populations.  Further
evaluation of this is warranted.

Response: The dissolved oxygen concentrations presented on page 2-13 are correct. All
monitoring stations exhibited periods of both oxygen supersaturation and hypoxia,
consistent with scientific literature regarding estuarine water quality. Dissolved oxygen
saturation is known to vary widely in estuarine systems on diurnal, seasonal, and

16



interannual timescales (e.g.,, Wenner et al, 2004). Instances of oxygen supersaturation are
often attributable to photosynthetic activity, though supersaturated conditions do not
necessarily imply the existence of algal blooms. The solubility of oxygen at 26 and zero
salinity is approximately 8.2 ppm O, and solubility decreases as temperature and/or
salinity increase (USGS, 2006). Fluctuations in dissolved oxygen concentrations with respect
to season, time of day, and tide stage are therefore to be expected. Dissolved oxygen
concentrations were not evaluated with respect to time of day as part of the Phase 1
analysis. Patterns in water quality data, including dissolved oxygen, will be further
evaluated at the conclusion of Phase 2.

43. Page 2-17, UBC Transects, first bullet: Please provide an explanation for not
collecting water level data for transect UBC-5.

Response: The Phase 1 Work Plan (Section 8.1.1.3; Geosyntec/Integral, 2009) specified that
pressure transducers would be installed at selected marsh locations to monitor tidal
inundation, based on a detailed review of the marsh survey data. The general marsh
elevations, variability in elevations within a given transect, comparison between marsh
elevations and tidal elevation ranges, the presence of unique water features along transects,
and the distribution of transects across the system were all considered in determining
where to install transducers for water level monitoring. Transect UBC-5 was not selected for
additional water level monitoring due to its extremely flat topography and the selection of
four other UBC transects for monitoring (the most of any study segment). In the interest of
collecting sufficient data in other BCSA segments, water level data were not collected in
UBC-5.

44.  Section 2.1.3.2, p. 2-19, bottom of third paragraph - Starting at “prepatory...” These
sentences are confusing. State which party implemented the action.

Response: Sediment removal in the vicinity of the West Riser Tide Gate was conducted by
Morton International, consistent with the USEPA-approved Sediment Removal Action Work
Plan. The sediment removal was conducted to fulfill the requirements of an Administrative
Order on Consent (AOC) between Morton and USEPA. Future descriptions of this work will
note that is was completed by Morton.

45. Section 2.1.3.3, p. 2-21, 2nd paragraph - Several of the flow numbers in this paragraph
have incorrect units as shown.

Response: Two unit errors were identified in the second paragraph of p. 2-21. The
sentences should read as follows:

“Over this time period, the BCSA is estimated to have had an average net freshwater flow to
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the Hackensack River of 1.5 m3/s. As discussed in Section 3.2.1, this flow represents <8
percent of the average BCSA tidal flow (20.3 m3/s) and is de minimis (<0.5 percent) relative
to the tidal flow in the Hackensack River.”

46. p. 2-21: Over four months, the report notes there was very little net freshwater from
the creek into the Hackensack River. This may be an artifact of the analysis given that the
number is obtained by subtracting a very large quantity from a similarly large quantity, and
neither is known to the 1 m3 degree of accuracy.

Response: The uncertainty in the freshwater flow estimate is acknowledged in the second
paragraph of page 2-21. The cause of this uncertainty (i.e., the fact that the tidal influx to
and tidal efflux from the BCSA are large and nearly equal) clearly demonstrates that the
freshwater flow is small relative to the tidal flows (i.e., if freshwater flows were large, the
difference between the tidal efflux and influx would be greater and the calculation less
uncertain). Consistent with many hydrodynamic aspects of an estuarine system such as the
BCSA, quantifying freshwater flows is complex and requires multiple lines of evidence to
reduce uncertainty. Uncertainty in this calculation will be reduced as additional data are
collected for the system and the calculations are tested against other lines of evidence. The
calculations presented in the Phase 1 Report are consistent with the current understanding
of freshwater inputs to the system based on the water budget and on the observed salinity
gradient across the BCSA. Substantial additional measurements of freshwater inputs will be
collected during Phase 2 (refer to Section 3.1.6 of the revised Phase 2 Work Plan), and the
water budget will be discussed further in the Phase 2 Report.

47. p. 2-22: Figure 2-15 doesn’t look as decisive as the text argues. Maybe slightly more
than half of the pairs are above the 1:1 line (indicating deposition) but there are almost as
many that are below the line. Sometimes those below may represent periods of high runoff, as
suggested in the text, but not always (e.g., there’s also one where the ebb value is about 35 and
the flood value is 10, so both are quite low).

Response: The referenced text discussing data above and below the 1:1 line was intended to
explain potential interpretations of this particular style of data presentation, rather than to
indicate definitive evidence of deposition. As stated in the Phase 1 report text, additional
analyses are required to understand sediment dynamics in the BCSA. The Phase 2 scope of
work has been revised to further characterize sediment transport in the study area (refer to
responses to Comments #3 and #7).

48.  Section 2.1.4.1, Page 2-23, Third Paragraph: Preliminary sediment flux calculations
should be completed using available TSS data.
Response: The available TSS dataset was limited to three quarters of monitoring at the time
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the Phase 1 Report was submitted, and the correlation to turbidity, for which there was a
more robust dataset, was relatively weak (see Phase 1 Report, Figure 2-16). The Group
therefore determined that attempting to calculate a sediment balance using the data
available at the time would not provide meaningful information. Additional TSS
measurements will be collected in Phase 2 (refer to response to General Comment #3), and
sediment flux calculations will be reevaluated based on the complete Phase 1 and Phase 2
dataset.

49. Section 2.1.4.3, Page 2-24, Last bullet: In this bullet (and also in Appendix O and other
relevant sections of the report that discuss sediment core geochronology), the text should be
modified to identify some of the potential limitations of the evaluation of sediment core Cs-137
data. Due to the potential for sediment transport due to storm events and anthropogenic
activities, the deepest detection of Cs-137 in a particular core may not represent the 1954
horizon (although the sediments are certainly from 1954 or a more recent date) and the peak
detection of Cs-137 in a core may not represent 1963 because the ‘true’ peak sediment may
have been eroded or removed at some point. Discontinuous core profiles can confound
attempts to estimate deposition rates and additional criteria for evaluation of profiles are
required, for example, at least a 0.5 pCi/g detection of Cs-137 to confirm the presence of the
1963 sediment horizon.

Response: Comment noted; please refer to the response to Comment #17 regarding Phase 1
report revisions. Potential limitations of Cs-137 data will be taken into account during
analysis of the combined Phase 1 and Phase 2 geochronology dataset, and noted in the
Phase 2 report.

50.  Section 2.1.4.3, Page 2-25, First bullet: In this bullet (and also in Appendix O and other
relevant sections of the report that discuss sediment core geochronology), the text should be
modified to identify some of the potential limitations of the evaluation of sediment core lead-
210 (Pb-210) data. Changes in the Berry’s Creek watershed over history, including the
construction of the Oradell Reservoir and increasing upland development, have likely
contributed to changes in Pb-210 deposition and are likely to confound attempts to calculate
deposition rates that assume constant deposition. Downcore Pb-210 profiles may be of
extremely limited utility in this system.

Response: Comment noted; please refer to the response to Comment #17 regarding Phase 1
report revisions. Potential limitations of Pb-210 data will be taken into account during
analysis of the combined Phase 1 and Phase 2 geochronology dataset, and noted in the
Phase 2 Report. Historical changes to the BCSA watershed and Hackensack Meadowlands
that may have influenced sediment deposition will be evaluated as part of the Phase 2
investigation (Task 8 - Regional Background Data Review). The potential effect of these
changes on interpretation of geochronology data and calculation of sediment deposition

19



rates will be taken into account during the Phase 2 data analysis.

51. Section 2.1.4.3, Page 2-25, First Bullet and Page 2-27, Third Bullet: The report states
that the Be-7 “data were evaluated in a qualitative fashion to identify areas with deposition in
the past several months; any positive readings were found to be indicative of recent deposition”
(page 2-25). A surface sediment concentration map for Be-7 bearing sampling locations only
should be included. In order to evaluate recent deposition utilizing Be-7, a separate program
to re-occupy the Be-7 bearing sampling locations from Phase 1 with the collection of a 0-2 cm
sediment sample and analysis for Be-7, PCB (congeners?), mercury, and methylmercury should
be considered. This would provide better information with respect to the resuspension and
transport in the system.

Response: Please refer to the response to Comment #10.

52.  Section 2.1.4.3, Page 2-25, Second Bullet: The placement on pre-1950 material (non-
detected Cs-137) on top of post-1950 material (Cs-137 bearing) indicates a physical
discontinuity in the core and the assumption of constant deposition does not hold.
Consequently, cores are not datable (including cores 134, 137, 138, 139, 140, 167, and 183).
Calculation with the “cesium horizon method” needs additional justification.

Response: Potential sources of uncertainty associated with interpretation of geochronology
results will be evaluated in detail and discussed further in the Phase 2 Report. Non-detect
results for 137Cs do not automatically indicate that the associated sediment was deposited
before 1954. Theoretical and observed profiles of 137Cs, such as in Zapata (2002), show that
deposited 137Cs activities decrease steadily in more recent time. Hence, we would predict
that shallow samples, assuming they represent recent sediment, would have relatively low
137Cs. Additionally, the presence of sand, to which radionuclides do not strongly sorb, may
contribute to non-detect results for 137Cs in some samples.

Despite this, it is possible, as noted in several core interpretations presented in Appendix O
of the Phase 1 Report, that discrete intervals of pre-1954 sediments may have been
deposited in relatively shallow horizons overlying post-1954 sediments as indicated by
137Cs presence. These intervals may be due to the erosion of old (pre-1954) soils in upland
or marsh areas due to unusually high-energy storm events or changes in upland
development patterns. While it is therefore possible that some discontinuity may exist in
some of the cores (e.g., the majority of the core results from gradual deposition of recent
waterborne sediments, whereas discrete intervals of atypically-aged sediment are added
through episodic, high-energy storm events), such behavior does not automatically render
the entire core of no value for quantitative interpretation. If most of the core presents a
coherent trend for interpretation, it is reasonable to proceed with deposition rate
estimation accepting that the interruption of the core by limited, episodic events of
discontinuous deposition may introduce limited error to the arithmetic in the analysis.
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53. Section 2.1.4.3, Page 2-25, Second Bullet: The identification of potential 1954 and 1963
horizons from Cs-137 data should be confirmed, to the extent possible, by evaluation of
downcore COPC profiles based on contaminant production/release history.

Response: Downcore COPC profiles were evaluated in conjunction with the geochronology
data in Appendix O of the Phase 1 report. Geochronology data (including Phase 2 high
resolution cores) will continue to be evaluated with respect to COPC profiles in Phase 2.

54. Section 2.1.4.3, Page 2-27: Summarize geomorphological settings for the cores that are
identified as depositional locations.

Response: The Group will conduct an analysis of depositional patterns with respect to
geomorphological setting as part of the Phase 2 analysis.

55.  p. 2-28 second to last bullet: The last sentence is confusing because of the verb tense of
“reaching”. Is the statement that BCC was built with excess capacity so it is hasn't yet reached
equilibrium (i.e. it is currently in the process of reaching equilibrium or it has reached and
maintained equilibrium)?

Response: The sentence intended to state that the geochronology data from Phase 1 indicate
that deposition is still occurring in BCC, and that equilibrium has not been reached.
However, this analysis will be re-evaluated as part of Phase 2.

56.  p. 2-29, Section 2.2, General Comment: In general, the text only considers precipitation
events as the cause for the observed contaminant distribution; however, the data do not show
a clear correlation. Other contributors should be considered as well such as tidal influence,
turbidity, and resuspension.

Response: The Group recognizes that precipitation events are not the only factor
contributing to the observed distribution of COPCs in BCSA surface water. Tidal influence
(flow velocity direction) was taken into account in both the discussion (page 2-33, first
bullet; page 2-34, second bullet) and the data presentation on Figures 2-20a-h (flow
direction and magnitude indicated by arrows inset in symbols). However, tidal influence
appeared to have a relatively small effect on COPC distribution based on the three quarters
of monitoring data evaluated. The difference in COPC detection frequency between wet and
dry monitoring events appeared to be more apparent than the difference between flood and
ebb tide, particularly for mercury and PCBs. The influence of suspended particulates on
COPC fate and transport was also evaluated through a comparison of paired filtered and
unfiltered sample results (pages 2-35 and 2-36, and Figures 2-22a-d). The factors
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influencing COPC distribution, transport, and fate will continue to be evaluated during Phase
2, and the findings will be updated in consideration of the combined Phase 1/Phase 2
dataset. The importance of resuspension in the BCSA is a focus of the Phase 2 scope of work,
as discussed in the response to Comment #7 and presented in the revised Phase 2 Work
Plan (Geosyntec, April 2011).

57 Section 2.2.2, p. 2-30, Figures 2-20(a-h) and Figures 2-24 to 2-26: The white text for
location labels is not very legible.

Response: Comment noted. Figures will be evaluated more closely for legibility in future
deliverables.

58.  Section 2.2.2, Page 2-30, First Paragraph: Revise the Appendix K tables that are list in
text, which should read K12 through K16, not K7 through K11.

Response: The reviewer is correct, the text should reference Appendix K tables K12 through
K16. Please refer to the response to Comment #17 regarding Phase 1 report revisions.

59. Section 2.2.2.1, Page 2-32: The Phase 1 Report states, “An important consideration in
the evaluation of the data is precipitation events during the sampling event, as described in
Section 2.2.1 above.” Important considerations should also include time of year and point in
tidal cycle when sample was taken.

Response: Please refer to the responses to Comments #41 and #56. The factors potentially
influencing COPC concentrations in surface water (seasonality, tidal influence, suspended
sediments, etc.) will be evaluated in consideration of the combined Phase 1 and Phase 2
dataset.

60. Section 2.2.2.1, Page 2-32, Second to Last Bullet: The text should reference the tables
with the data being discussed.

Response: The text should reference Appendix K, Tables K12 through K16.

61. p.2-32: Itis unclear whether transport of dissolved phases of contaminants such as Hg
is being accounted for.

Response: As specified on page 2-32, the discussion relates to unfiltered (total)
concentrations of mercury and other COPCs. The discussion of filtered (dissolved) vs.

unfiltered (total) COPC concentrations begins on page 2-35 of the Phase 1 Report.
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62. Section 2.2.2.1, Page 2-32 to 2-34, All Bullets: Revise the concentration ranges shown on
Figures 2-20(a-h) to match the concentration ranges discussed in the text. For example, in the
text unfiltered total mercury is reported as a 0.01 to 0.3 ug/L concentration range, while
Figure 2-20a shows <0.05 ug/L, >0.05 -0.21 ug/L, and >0.21 - 0.76 ug/L.

Response: The comment regarding consistent concentration ranges in text and figures will
be addressed during preparation of the Phase 2 Report. Please refer to the response to
Comment #17 regarding revisions to the Phase 1 Report.

63.  Section 2.2.2.1, Page 2-33: More discussion should be included regarding the conclusion
that ebb and flood tide water column mercury concentrations are similar (automated
quarterly samples), with respect to boundary conditions and other factors.

Response: More detailed analysis of ebb vs. flood tide surface water COPC concentrations
will be included in the Phase 2 Report. Please refer to the response to Comment #17
regarding revisions to the Phase 1 report.

64. Section 2.2.2.1, Page 2-33, First Bullet: Tidal influence should be considered as being
related to the contaminant distribution. Data provided on the associated figures should be
reviewed in more detail.

Response: Tidal influence (i.e.,, ebb vs. flood tide conditions) on COPC distribution was
considered in the first bullet on page 2-33. Please refer to the response to Comment #63.

65. Section 2.2.2.1, Page 2-33, Last Bullet: The associated figures do not agree with the
conclusions provided in the text.

Response: The Group has reviewed the referenced text and associated figures and
determined that the findings as originally stated are consistent with the data presented on
the figures. While trends in surface water metals (cadmium, chromium, manganese, and
zinc) concentrations are not necessarily consistent between metals or among sampling
events, the text presents an accurate general description of the observed patterns. Trends in
surface water COPC concentrations will continue to be evaluated in Phase 2, and will be
discussed further in the Phase 2 Report.

66.  Section 2.2.2.1, Page 2-34, First Bullet: The information provided in this bullet
(regarding an equipment malfunction in the laboratory) should be mentioned as a caveat in
the previous bullet while discussing the results. .

23



Response: This comment will be taken into consideration during the preparation of the
Phase 2 Report. Please refer to the response to Comment #17 regarding revisions to the
Phase 1 Report.

67. Page 2-34, third paragraph: Based on the information provided, it does not appear
that total unfiltered PCB detection were “sporadic”. They were consistently found in all
sampling quarters, albeit at different frequencies, and a slight north - south gradient was
observed in all three events.

Response: Comment noted. PCBs were detected at most sampling locations during the first
and third quarters (wet events) but only at a limited number of locations during the second
quarter (dry event). The fourth sentence of the referenced text identifies the north-south
gradient in all three sampling events, as noted by the reviewer.

68.  Section 2.2.2.1, Page 2-34 to 2-35: Please review the conclusions drawn with respect to
the “Transect Graphs” Figures 2-21(a-h). Agency reviewers have interpreted these differently.

Response: The Group has reviewed the referenced text and figure and determined that the
findings as originally stated are consistent with the data presented on the figures. The
Group is not clear how the reviewers interpreted the figures. Trends in surface water COPC
concentrations will continue to be evaluated in Phase 2, and will be discussed further in the
Phase 2 report.

69. Page 2-35, last paragraph, last sentence: “Evaluation of filtered data in comparison or
in addition to unfiltered data serves multiple purposes. It allows a refinement of the CSM of
COPC fractionation between particulate and dissolved/fine particulate phases and the
attendant implications for COPC transport. It also supports an evaluation of exposure point
concentrations that is more relevant than unfiltered concentrations for ecological and human
health receptors. It is for this reason that surface water ARARs are best compared to filtered
surface water data as opposed to unfiltered data.” Surface water ARARs are best compared
with unfiltered samples for an RME scenario as human receptors are likely to contact the
whole water. Filtered results may underestimate EPCs. It may be useful to screen both
unfiltered and filtered data sets.

Response: Subsequent evaluations of surface water data will consider dissolved and total
concentrations, if appropriate. The aquatic life New Jersey Surface Water Quality Standard
(NJSWQS) for metals, for example, are explicitly expressed as a dissolved criteria, and
therefore, comparisons to total concentrations are not consistent with the intent of the
criteria. The saline waters human health NJSWQS were developed to protect humans from
consumption of fish (not water), and therefore, comparison to dissolved chemical
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concentrations (which best represents the bioavailable fraction for uptake) was deemed
appropriate. Future risk evaluations will utilize total or dissolved concentrations depending
upon the exposure route being evaluated.

70.  Section 2.2.2.1, Page 2-36, First Bullet: The text reads “While filtered mercury (Figure 2-
22a) was detected in all surface water locations, concentrations were generally far below the
associated freshwater or saline standard.” Please review the conclusions drawn, as agency
reviewers have interpreted the figure differently.

Response: The Group has reviewed the referenced text and figure, and has determined that
the conclusion as originally stated is consistent with the data presented on the figure. A
limited number of filtered mercury results exceeded the NJSWQS for freshwater in one
study segment (UBC) during the first quarter only. Filtered mercury exceedances of the
more stringent saline SWQS occurred in UBC and MBC in the first and third quarter.
However, filtered mercury concentrations were below both the freshwater and saline SWQS
in all other segments for all other sampling events. The Group is not clear how the reviewers
interpreted the figures. Trends in surface water COPC concentrations will continue to be
evaluated in Phase 2, and will be discussed further in the Phase 2 Report, as well as with the
USEPA reviewers.

71. Page 2-36, second bullet: Reporting filtered PCB detections as “rare” may downplay the
importance of PCBs in the water column. The number of detections in filtered water was
greater than 5% of the total and several samples exceeded the ARAR.

Response: Appropriate terminology to describe infrequent detections will be considered
during the preparation of the Phase 2 Report. Please refer to the response to Comment #17
regarding revisions to the Phase 1 Report.

72.  Section 2.2.2.1, Page 2-36, Third Bullet: The conclusions drawn from Figures 2-22(c-d)
for cadmium regarding detected data, and for chromium and zinc regarding the associated
freshwater or saline standard, were interpreted differently by agency reviewers. Please review
the conclusions.

Response: The Group has reviewed the referenced text and figures, and has determined that
the conclusions as originally stated are consistent with the data presented on the figures.
The Group is not clear how the reviewers interpreted the figures. Trends in surface water
COPC concentrations will continue to be evaluated in Phase 2, and will be discussed further
in the Phase 2 report.

73.  Section 2.2.2.2, Page 2-37: Agency reviewers has interpreted the associated figures
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(Figures 2-23[a-f]) differently than the conclusions provided in the text. Please review.

Response: The Group has reviewed the referenced text and figures, and has determined that
the conclusions as originally stated are consistent with the data presented on the figures.
The Group is not clear how the reviewers interpreted the figures. Trends in surface water
COPC concentrations will continue to be evaluated in Phase 2, and will be discussed further
in the Phase 2 report.

74.  Section 2.3.3, Page 2-41, Second Bullet: The legend for graphics that are similar to
Figure 2-31 (and associated text) need to be clarified since it is unclear whether surface
and/or subsurface concentrations are presented for the bedforms called “Intertidal”
“subtidal,” and pool.

Response: Comment noted. The data presented in the referenced figures are for surface
sediments only. Clarity of figure legends/titles with respect to the text and data presented
will be further evaluated during preparation of the Phase 2 report.

75.  Section 2.3.3, Page 2-42, First Bullet: The analysis depicted in Figure 2-32 (and any
similar figures) likely has limited usefulness. These graphics show arithmetic averages of
sediment concentrations per depth intervals. However, the averaging by depth interval
neglects to take into account differing sedimentation rates at each location, so that different
sediment horizons (i.e., different years of deposition and contaminant loading) may be grouped
together.

Response: The Group acknowledges the limitations inherent in this method of analysis. As
discussed in Section 2.3.3.3, a comprehensive presentation of individual COPC profiles by
core is available in Appendix O. Figures 2-32a-b were developed to summarize the typical
relationships between COPC concentrations and depth, as differentiated by study segment
and depositional status. The Group recognizes that the averaging process will, by its nature,
combine concentrations representing different age ranges. The purpose of this analysis was
not to characterize concentrations as a function of sediment age, which would be important
for evaluating potential sources. Rather, the objective was to understand the concentration-
depth relationships in general terms, which is relevant for evaluating potential exposure
concentrations for risk assessment and remedial alternatives analysis.

76.  Section 2.3.3, Page 2-42, Second Bullet, Section 2.3.3.6, Page 2-53; and Figure 2-43:
EPA agrees that it is likely that one main source of polychlorodibenzodioxins/furans (PCDD/F)
to Berry’s Creek is tidal interactions with Newark Bay. However, the information selected may
overstate this assessment. For example, Footnote 1 in Figure 2-43 indicates that it includes
sediment data from all depths in Newark Bay. (No footnote was provided to explain the data
source for the Lower Passaic River and the associated wide error bar.) However, no
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mechanism has been proposed to explain how sediment buried in Newark Bay might impact
Berry’s Creek.  This analysis should have been conducted including only 2,3,7,8-
Tetrachlorodibenzodioxin (2,3,7,8-TCDD) concentrations in surface sediments or on suspended
solids, since these are the solids most likely to be transported with the tides and impact Berry’s
Creek.

Response: The objective of the analysis in Section 2.3.3.6 was to evaluate the potential for
BCSA-specific sources and to facilitate comparative analysis between study segments, as
well as to evaluate regional conditions that may have led to the presence of dioxins in the
study area. Within the study area, a decreasing concentration gradient is evident with
distance from the Hackensack River, supporting the absence of BCSA-specific sources.

The regional analysis utilized readily available data from other studies. The footnote
identifying the data source for the Lower Passaic River was inadvertently left off of Figure 2-
43, and the complete citation (Ehrlich, 1994) is included in the References section of this
document. These data are for surface sediments (0-5 cm) in the Lower Passaic River, and
the error bar reflects the reported range of concentrations. Data originally presented for
Newark Bay were derived from the summary statistics (Tables 4-13 and 5-13) presented in
the Phase 1 and Phase 2 Sediment Investigation Field and Data Report (Tierra, 2008) for all
data. Tierra (2008) presented surface sediment summary statistics for 2,3,7,8-TCDD only
(Tables 4-27 and 5-25), which would not have been sufficient to compare PCDD/F
fingerprints as shown in Figure 2-47. Although the average surface sediment TCDD
concentration is lower than the average for all sediment depths, the conclusions presented
in Section 2.3.3.6 of the Phase 1 Report do not change. More detailed evaluation of regional
COPC concentrations is proposed in Phase 2 (Task 8 - Regional Background Data Analysis),
and potential regional contributions to BCSA sediment COPC concentrations will be
evaluated further in the Phase 2 report. Figure 2-43 will be revised to reflect surface
sediment concentrations if additional analysis of dioxin/furan concentrations is undertaken
in future deliverables.

77. Page 2-42: While VOCs and SVOCs are not predicted to play a significant role in
management decisions for the site, risk assessment guidance recommends that they should still
be carried through human health and ecological risk assessments since some detections were
above screening levels.

Response: As agreed with USEPA previously, these compounds will be considered in the
human health and ecological risk assessments. In fact, the Phase 2 RI includes VOC and
SVOC analysis for a subset of samples to provide additional data to support these
assessments. However, it is consistent with both human health risk assessment guidance
(RAGS Part A1) and ecological risk assessment guidance (ERAGS?2), as well as USEPA’s

L USEPA. 1989. Risk Assessment Guidance for Superfund. Volume 1. Human Health Evaluation Manual (Part A).
EPA/540/1-89/002.
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sediment management guidelines, to focus the risk assessment on those compounds that
pose the most significant risks (see for example RAGS Part A section 5.9.5, or ERAGS
discussion in section 3.2 on refinements of contaminants of concern.) The Group maintains
that this focus on risk drivers, in conjunction with the agreement to consider VOCs and
SVOCs in the final baseline assessments, provides sufficient data to support the
development of protective yet targeted management options for the site.

78. Section 2.3.3.3, Page 2-43: In the Phase 1 Report, average sediment concentrations
were used for making comparisons between study segments. Straight averages on non-
random samples may not be appropriately representative of actual conditions. Analysis of the
data should incorporate a spatial component so that areas with a greater sampling density do
not bias the data. For example, if sampling has focused many samples in areas of elevated
contamination but in a limited spatial area and few samples in a much larger area with low
concentrations, the straight average of all samples may be more elevated than if sampling and
analysis included a spatially-weighted component.

Response: Please refer to the response to Comment #14 regarding sampling design, and the
response to Comment #95 for additional discussion of area-weighted averaging.

79. Page 2-49, discussion of COPC concentrations at each depth interval: It would be helpful
to include screening levels for reference.

Response: Comment noted; please refer to the response to Comment #17 regarding
revisions to the Phase 1 Report. Additional references to screening levels will be included in
the Phase 2 Report as appropriate.

80. p. 2-50, Section 2.3.3.4, PCBs: An explanation of how Aroclors 1248, 1254, and 1260
were summed should be included.

Response: The concentrations of these three Aroclors were summed for each sample, using
a concentration of zero for non-detects (i.e.,, summations only included detected Aroclors).
In samples in which none of the three Aroclors was detected, the total PCB concentration
value was indicated as “ND” (not detected) for the purposes of tables and figures, and a
value equal to the greatest of the reporting limits for each of the three Aroclors was used as
the total PCB concentration in cases where averaging with other samples was necessary.

81.  Section 2.3.3.5, Page 2-52: It is stated that the biologically active zone (BAZ) PCB

2 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducing Ecological Risk
Assessments. EPA 540-R-97_006.

28



concentrations in the tributaries (West Riser, East Riser, Peach Island Creek) were less than
intermediate concentrations, indicating both the likelihood of recent deposition as well as a
possible tendency of PCBs to act somewhat differently than metals due to their hydrophobicity.
This should be stated more clearly. (It is assumed that it is trying to say that the surface
sediment concentration are less than subsurface concentrations.)

Response: The intent of this statement was to indicate that, in the tributaries, BAZ
concentrations were lower than concentrations in deeper sediments.

82. p. 2-52, Section 2.3.3.5, Pesticides: The report notes, “Only three pesticides, aldrin, beta
BHC, and heptachlor epoxide, were observed in concentrations that exceeded the observed
levels in the Reference Sites.” Screening out of contaminants based on concentrations in areas
potentially affected by the site rather than by the potential effect of the contaminant itself is
not appropriate. For example, chlordane concentrations in BCSA sediment exceed sediment
benchmarks but are not evaluated. While pesticides are not predicted to play a significant role
in management decisions for the site, risk assessment guidance recommends that they should
still be carried through human health and ecological risk assessments since some detections
were above screening levels.

Response: Site-related chemicals that are detected frequently and above regional
background concentrations and screening-level risk benchmarks will be considered in the
baseline risk assessments, though as noted in USEPA’s comment above, most of these
compounds are not predicted to be important in the risk management decisions for the site.
Use of reference sites to identify site-related conditions is consistent with CERCLA,
Superfund risk assessment, and sediment management guidance, and the Group maintains
that consideration of regional background conditions is necessary to support the
development of realistic and achievable sediment management strategies for the site. The
Group has previously provided information to USEPA that supports the use of the selected
reference sites to represent regional background conditions that are unaffected by the site.
Additional analysis of regional background concentrations of COPCs is proposed as part of
the Phase 2 scope of work (Task 8 - Regional Background Data Analysis), and the results
will be considered in the evaluation of site-specific COPCs. The Group can provide
additional information in the Phase 2 or RI/FS Report, as requested, to evaluate the
potential that chemicals from the site were transported to the selected reference areas.

83. Section 2.3.3.6, Page 2-53 and Figure 2-44 and Figure 2-45: When calculating a TEQ for
a sample, concentrations of PCDD/F congeners and dioxin-like PCB congeners are
incorporated into the summation. While one sampling location may have a high TEQ because
of elevated PCDD/F concentrations, another sampling location may have an equally high TEQ
value because of elevated PCB congeners. Figures 2-44 and 2-45 do not include the dioxin-like
PCB congeners in the summation as that data was not collected in Phase 1. This is one of the
arguments for conducting analysis of PCB congeners in subsequent phases. Without that

29



information it is inappropriate to refer to the data on these figures as total TEQ.

Response: As indicated in the comment, the TEQ values presented in the figures are
representative of dioxin/furan TEQ rather than total TEQ. Refer to the response to General
Comment #6 regarding congener analysis. Future documents will specify whether TEQs are
totals dioxin/furan only or PCB dioxin-like congeners.

84. Section 2.3.3.6, Page 2-54: It is noted that no further data collection for dioxins and
furans is needed to complete the RI/FS for the BCSA. Further justification should be provided
prior to making this decision, as the concentrations within Berry's Creek exceed screening
levels, and therefore should be evaluated in the risk assessments.

Response: Please refer to the response to Comment #16 regarding risk assessment of
dioxins.

85. Section 2.3.4, p.2-54, Non-COPC Stressors: The report notes, “In other cores, BOD levels
decrease with depth, which may indicate the ultimate consumption of BOD over time” or could
it represent areas where erosion has occurred? Also the presence of industrial chemicals can
impact BOD and should be noted here.

Response: The Group reevaluated the cores that demonstrated decreasing BOD
concentrations with depth (TBZ-116, TBZ-141, TBZ-142, TBZ-149, TBZ-159, TBZ-167, TBZ-
169, and TBZ-185). Of these eight cores, five showed evidence of net deposition since 1954
so erosion is unlikely to explain the observed trend at these locations. Insufficient data are
available to determine whether the observed decrease in BOD with depth may be attributed
to consumption of BOD, erosion, or other factors. A subset of the Phase 2 sediment samples
will be analyzed for BOD. The combined Phase 1 and Phase 2 BOD results will be evaluated
in the context of geochronology and COPC data, and discussed in the Phase 2 Report.

86.  p.2-58, Sect 2.5.2 - Clarify if the annual Atmospheric Deposition values are for the
entire watershed or per acre or other area. How does this rate compare to other atmospheric
deposition rates observed in the region?

Response: These mass loading estimates are based on estimated annual loading rates for the
entire Berry's Creek Study Area, which has been defined for the purposes or the RI/FS as the
watershed (i.e., "the site" as stated in the report). For the purpose of the Phase 1 Report,
atmospheric deposition fluxes from the Jersey City station were used to calculate mass
loading estimates for the BCSA, given this station’s similar urban character and proximity to
the BCSA. Based on data obtained by the NJ Atmospheric Deposition Network, mass loading
is comparable across all urban locations in the region (e.g., Jersey City, New Brunswick,
Camden), and higher than that in non-urban sites.
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87. Page 2-63, third paragraph: “Vandalism limited the number of days deployed for the
BCC camera, and equipment failure limited the number of days that the Route 3 and LBC
cameras were deployed and recording.” This statement supports EPA’s previous comment in
the Exposure Scenarios and Assumptions comment memo that the camera study should be
treated qualitatively as observational data to help support our best professional judgment on
activities and exposure parameters.

Response: The camera surveys of human use will be continued at three locations: Paterson
Plank Road, Route 3 Bridge and Berry’s Creek Canal. The objective is to ensure a robust
data set, as well as data from additional seasons to reduce uncertainty in the frequency and
duration of human activity.

88. Page 2-64, second and third paragraphs: Were 17 fish species identified or 17 in
addition to white perch and mummichog?

Response: Seventeen species were identified in total, with mummichog and white perch
accounting for the vast majority of total abundance. The remaining 15 species accounted for
less than one to four percent of the total catch.

89. Page 2-64, fifth paragraph: Please indicate that white perch were found in large
numbers in UBC during spawning in the spring as was discussed during the presentation.

Response: Factors contributing to fish abundance and distribution (including spawning) will
be further discussed in the Phase 2 Report. Please refer to the response to Comment #17
regarding revisions to the Phase 1 Report.

90. p. 2-64: The report states, “Variability in abundance and community composition of
species across reaches and throughout the seasons is likely due to a number of environmental
factors including salinity, dissolved oxygen, temperature, prey availability and physical
habitat, as well as life history characteristics.” This observed variability likely will greatly limit
the ability to detect community differences between sites.

Response: Variability in aquatic community metrics is predicated on the inherent variability
which occurs among environmental conditions in Berry’s Creek. Because estuarine systems
exhibit fairly broad changes in environmental conditions, relatively few aquatic species have
adapted mechanisms and natural histories to cope with such changes (thus accounting for
the relatively low species diversity characteristic of estuarine systems). Variability in
environmental conditions also determines the distribution and abundance of individuals at
a given point in time, and a collection of fish from a trawl, for example, represents one

31



snapshot in time. The emphasis of the BCSA community survey work has been two-fold in
nature. First, the survey work has provided site-specific data on community metrics in
areas of Berry’s Creek and reference areas where data had been lacking. Second, while
variability in environmental conditions is known to naturally control community
composition and abundance, the survey work considered whether large differences exist
among communities that may be suggestive of the other determinants beyond variable
environmental conditions. While some relatively small differences may be observed, or may
in fact be masked, given the extent of environmental variability, pronounced differences
would be observable.

91. p. 2-66: It is unclear if catch per unit effort is the same. How can a community index be
calculated from the way the data were collected via a survey approach?

Response: Community indices calculations do not require the explicit input of effort or
catch per unit effort. The calculation and then comparison of indices from across areas do,
however, require parity in sampling gear and methods applied to assure that appropriate
comparisons can be made. During the survey work care was taken to ensure that there was
consistency across the different gear types (minnow traps, otter trawl sizes and net widths,
gill nets and related), gear set/collection times, and the collection of field measurements
(tidal cycle, water quality measurements) from the sampling locations. Therefore, the
calculation and comparison of community indices for the Phase 1 data is a valid approach.

92. Hg volatilization was not observed at the site. Were measurements taken at night?
Peters and Wollenberg (2006) found that fluxes could be measured at night, and were higher
closer to the site and lower further away from the site.

Response: Measurement of mercury volatilization or concentrations in air was not a
sampling objective in Phase 1. The proposed Phase 2 scope of work includes direct
measurement of mercury in air in the breathing zone for a recreational boater throughout
the BCSA (Task 7B; Geosyntec, April 2011). Measurements are not proposed at night, as
recreational use is not anticipated at that time of day. In addition, volatilization is predicted
to be highest during the day, as it is primarily a photochemically-dependent process.

93.  Sampling season has a big influence on mercury concentration. Was this taken into
account for tissue sampling?

Response: Potential seasonal variations in tissue concentrations were taken into account as
part of the sampling program design for both Phase 1 and Phase 2. COPC concentrations are
predicted to be highest during summer months, as observed by Weis and Ashley (2007) and
other researchers in estuarine systems. Tissue sampling was conducted in June during
Phase 1, and in August through early September during Phase 2.
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94. p. 2-73, Section 2.8 Task 8 — Reference Site Evaluation: These five criteria don’t include
the most important criteria listed in the regulations. The first and most important
characteristic according to the regulations is that the reference site be unaffected by
contamination. If this first characteristic is not met the site should be eliminated from
consideration.

Response: The Group respectfully disagrees that the reference site is required to be
unaffected by contamination. USEPA guidance regarding reference site selection states “The
ideal background reference area would have the same distribution of concentrations of the
chemicals of concern as those which would be expected on the site if the site had never been
impacted” by the CERCLA hazardous substances that are subject to investigation (USEPA,
2002). Also, please refer to the response to Comment #4 regarding reference areas.

95.  p. 2-77, Section 2.8.2.1: Statistical Comparison of BCSA and Reference Area Chemical
Data: Since area-weighted averages were not conducted and sampling was biased, no
statistical comparisons can be made between the site and reference areas. Straight averages
bias the data toward locations that had more sampling and do not provide an average that
represents the area.

Response: Use of area-weighting is not an a priori requisite for comparative statistics. The
benefit of area-weighting is dependent on a number of factors, principally the sample
population data set spatial distribution, population variance of individual chemical data sets
and the specific weighting approach considered (e.g., straight area-weighted or
extrapolation-based). The presumption that averages may be “biased” from larger sample
data sets is an oversimplification given that the representativeness of central tendency
estimates are based on characterized variance within the sample population data set. For
the purposes of the initial comparisons of data, the use of averages was determined to be
most appropriate. The utility of both area-weighting and alternative statistical comparison
approaches will continue to be considered as additional data is added as a result of Phase 2
efforts.

96.  p.2-78: Methylmercury is not a lipophilic contaminant; and should not be presented as
lipid-normalized.

Response: Methyl mercury is a hydrophobic chemical, with octanol-water partition
coefficients (log Kow) ranging from approximately 1.7 to 2.5 (Halbach, 1985; Major et al,
1991; Faust, 1992). Relationships between percent lipid and methyl mercury concentration
are not always apparent (e.g.,, Weis and Ashley, 2007), but moderately strong relationships
have been reported in some studies (e.g., McIntyre, 2004). In some cases, percent lipids and
mercury concentration may not be mechanistically related, but rather may be reflective of
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other factors affecting bioaccumulation/biomagnification (e.g., percent lipids may be related
to fish size or trophic position, which is also related to biomagnification). Lipid
normalization is one means of evaluating tissue mercury concentrations and will therefore
continue to be evaluated; mercury concentrations will also be evaluated on a wet-weight
basis.

97. Page 2-78, third bullet: Non-detect values should be incorporated into the dataset using
the ROS method (ProUCL version 4.00.04: http://www.epa.gov/esd/tsc/software.htm). A
comparison to % the detection limit method should be discussed in the uncertainty section.

Response: The referenced discussion on page 2-78 is related to statistical comparisons of
the Phase 1 data and is not an explicit discussion related to potential exposure
concentration estimation approaches (e.g, UCL). At this time the utility and
appropriateness of the regression order statistics (ROS) approach is uncertain, but may be
considered along with other methods (including simple substitution methods), based on the
combined Phase 1 and 2 data sets. With respect to ProUCL guidance on ROS methods, Singh
et al. (2006) indicated that “even though several of the substitution and ROS methods have
been incorporated in ProUCL (for historical reasons and comparison purposes), those
methods are not recommended by ProUCL to estimate the EPC terms or to compute other
decision statistics.” The utility of ROS is unresolved for environmental datasets with more
than mild variance and skewness (e.g., see Singh et al., 2006; Shumway et al., 2002; Gilliom
and Helsel, 1986). As additional data are added through the Phase 2 effort, use of proxy
values for non-detected results will be assessed on a case-by-case basis and depending upon
the intended use of the data (e.g., statistical comparisons versus exposure concentration
estimations).

98. Table 2-8, Broad Street Tide Gate: The notes are incomplete.

Response: The note should state “Debris and sediment accumulation impeding proper
functioning”.

99. Table 2-18: There were no observations between 6/25/09 and 9/1/09. Is this a result
of no field crews present or were no observations made during this period. Also, were field
crews present during the evening or on weekends when working adults and children in school
would likely be available to use the BCSA?

Response: Field crews were present during portions of July and August to conduct Phase 1
sampling activities, but no observations of human use were recorded during those periods.
Field crews were generally present onsite until approximately 5 pm during the week, but
were not present on the weekends. For these reasons, the ongoing use of cameras to
monitor human use in the BCSA is a valuable means of reducing uncertainty regarding the
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frequency and duration of human activity.

100. Table 2-22: Many of the references used to estimate parameters such as analyte
concentrations, conductivity, suspended solids, drainage area, etc. may be outdated. Reference
area parameters collected for this study only should be compared to BCSA conditions.

Response: The data presented in Table 2-22 were compiled to facilitate initial reference
area screening and aide in the selection of potentially suitable locations for additional
evaluation. Only data collected during the Phase 1 activities were compared to BCSA
conditions.

101. Table 2-24, Notes: Upper-case, bolded X is defined, lower-case, un-bolded x is defined,
but upper-case un-bolded X is not. Please define.

Response: There was an error in the translation of this table from the original Excel file to
the report table file. The lower-case un-bolded “x” and the upper case unbolded “X”
represent the same condition, which is that the compound was not detected in the reference
site sample, and therefore the detected concentrations at the site are assumed to be above
reference site concentrations.

102. Figure 2-2: The names of water bodies, roads, etc. are double and difficult to read.

Response: Comment noted; please refer to the response to Comment #17 regarding
revisions to the Phase 1 Report. Clarity of figures will be evaluated during preparation of the
Phase 2 Report.

103. Figure 2-43: Please define LPRSA.

Response: The abbreviation LPRSA stands for the Lower Passaic River Study Area.

104. Figures 2-70 through 2-73: Specific reference areas were named for each segment of
the BCSA. Are the comparison reference sites those most representative of each particular
segment of BCSA? If so, please indicate this on the figures (i.e, UBC - reference sites: Bellman'’s
Creek and Woodbridge River).

Response: Reference areas depicted in Figures 2-70 through 2-73 are those reference area
segments that are most representative of particular BCSA segments, as determined based on
physical parameters (i.e., salinity, geomorphology, vegetation, etc.). A detailed discussion of
the rationale for selecting comparable study areas was presented in the Reference Area
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Technical Memorandum submitted to USEPA on June 16, 2009, and available on the USEPA
Deliverables project website.

Section 3

105. Page 3-1, first bullet: “Sediments in the vicinity of this tide gate were removed by
others.” Please define “others”.

Response: Please refer to the response to Comment #44 regarding sediment removal near
the West Riser Tide Gate.

106. Section 3.1, Second Paragraph, Page 3-1: Please delete the first sentence of the second
paragraph.

Response: The sentence regarding improving conditions in the Meadowlands is based on a
review of several documents prepared by the New Jersey Meadowlands Commission and/or
its predecessor, the Hackensack Meadowlands Development Commission. Excerpts from
these reports (HMDC, 1976; NJMC, 2005) are included as an attachment to this response to
comments document, to provide verification of the statement in question.

107. Section 3.1, Second Paragraph, Page 3-1: Revise the third sentence since Spartina is the
natural cordgrass in the Meadowlands and is the preferred habitat for aquatic and semi-
aquatic species

Response: A detailed evaluation of landscape changes is proposed as part of the Phase 2
scope of work (see Phase 2 Work Plan, Task 8 - Regional Background Data Review), and will
include an analysis of historic vegetation changes in the BCSA. However, based on a
preliminary review of available documents and previous analyses conducted by the Group,
Spartina does not appear to have been a historically dominant species in the BCSA. As
presented in the Aerial Photograph Analysis Technical Memorandum (ELM, July 2008;
available on the USEPA Deliverables Website), the dominant vegetation species in the BCSA
was historically Atlantic White Cedar, a freshwater species (see attached drainage map,
1896, Figure 2). Atlantic White Cedar continued as the dominant species over a large
portion of the BCSA until the 1920’s when construction of the Oradell Dam and surface
water diversion decreased freshwater flow in the Hackensack River, resulting in the
conversion of freshwater swamp into brackish marsh, and dieback of the cedars.

The preferred salinity range for Spartina alterniflora is approximately 10 to 20 ppt (Landin,
1991), higher than the average salinities observed in the BCSA during Phase 1 even near the
confluence with the Hackensack River (7.61 and 9.03 ppt in BCC and LBC, respectively). It is
therefore unlikely that Spartina would have been widespread in the BCSA during the
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transition from cedar swamp to Phragmites marsh. Furthermore, review of historic aerial
photography for the BCSA indicates that the study area had entirely transitioned to a
Phragmites marsh by 1930 (see attached aerial photograph, 1930, Figure 3). Analysis of
historic landscape changes in the BCSA will continue going forward and will be discussed
further in the Phase 2 Report. If the agencies can provide references related to the historic
dominance of Spartina in the BCSA, those reference will be evaluated as part of the Phase 2
analysis.

108. Section 3.1, First Bullet, Page 3-1, Second to last line: Clarify the phrase “by others”
when discussing the removal of sediments by the tide gate.

Response: Please refer to the response to Comment #44 regarding sediment removal near
the West Riser Tide Gate.

109. Section 3.1, pg. 3.2, 15t Bullet - It should be mentioned here that a significant amount of
contaminated sediment was removed during the installation of the new rail line across the
UOP site.

Response: The Phase 2 Report will include discussion of the sediment removal during rail
line construction, as well as the additional sediment removal planned at the UOP Site. Please
refer to the response to Comment #17 regarding revisions to the Phase 1 Report.

110. Section 3.1, Page 3-2, Third Bullet: Clarify last sentence “As part of the RI/FS work, the
BCSA Group is providing assistance to MERI to extend its sediment elevation studies into the
BCSA and will be monitoring the results of that ongoing study.”

Response: The BCSA Group has provided a technical assistance grant to the New Jersey
Meadowlands Environmental Research Institute (MERI) to facilitate installation of sediment
elevation tables (SET) in the BCSA. MERI installed SETs at two locations in the BCSA in
spring 2009 as part of a larger study of the Meadowlands and conducted the first round of
data collection in June 2010. MERI will continue to monitor those locations and will provide
data to the Group as it is available. This study will provide information regarding marsh
surface elevation changes over time.

111. Page 3-3, Section 3.2: Please add a discussion describing how new information on
hydrodynamics has changed the previous water budget (add specifics to each bullet, if
possible).

Response: BCSA hydrology and hydrodynamics are a primary focus of Phase 2 data
collection, and will be discussed in detail in the Phase 2 Report. Please refer to the response
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to Comment #17 regarding revisions to the Phase 1 Report.

112. Section 3.2.1, Page 3-4, Bullet “Tidal Prism”: The Ph1l Report states that UBC is
characterized by the least tidal energy and shallow water depth, and that it is predicted to
support the greatest sediment deposition rates. However, Phase 1 data as presented by the
PRP contradict this conclusion. For example, Figure 2-19 presents sedimentation rates as
currently calculated in the report. As it can be seen in this figure, sedimentation rates in the
upper reaches of the creek are lower than those of the lower reaches of the creek. (Please also
refer to comments on Appendix 0.)

Response: The referenced statement was intended to emphasize that the conditions (lower
energy, shallow water) favor sediment deposition in UBC relative to other areas of the BCSA.
However, the statement erroneously indicates that sedimentation rates are thus higher in
UBC than in other areas of the BCSA. Sedimentation rates are affected by several
independent factors including sediment supply. The lines of evidence being collected during
Phase 2 will help to better quantify the spatial variation of sedimentation rates in the
system and factors affecting them (e.g., energy, sediment supply, morphology).

113. Section 3.2.1, Page 3-5, Top Paragraph: Clarify the phase “multiple tidal cycles,” since
the average tidal residence time of 20 hours would imply that Upper Berry’s Creek would be
flushed out every two tidal cycles, or once a day.

Response: The preliminary tidal residence time calculations suggest that under average
tidal conditions, approximately 2 tidal cycles are required to fully exchange water in the
BCSA; while under neap tide conditions approximately 4 tidal cycles are required. These
estimates will be updated in Phase 2.

114. Section 3.2.1, Page 3-5, Bullet “Flushing/Mixing”: The Ph1 Report does not adequately
discuss tidal resuspension. EPA agrees that “tidal action is the dominant mechanism by which
water is transported through the system” (page 3-5). It is also the dominant mechanism
impacting sediment resuspension and exchange with the marshes. Impacts on tidal flushing
and sediment resuspension need to be included.

Response: Please refer to the response to Comment #7 regarding resuspension. Tidal
flushing will continue to be evaluated as part of the Phase 2 Hydrology and Hydrodynamics
sampling program. Exchange with the marshes is being evaluated as part of the Phase 2
scope of work (refer to Section 3.2.2.1 Marsh-Waterway COPC/Suspended Sediment
Exchange of the revised Phase 2 Work Plan). The water budget will be discussed in further
detail in the Phase 2 Report.
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115. Section 3.2.2, Page 3-6: The discussion on sediment balance omitted “resuspension” as a
source of solids in the water column.

Response: Please refer to the response to Comment #7 regarding the resuspension analysis
in Phase 2.

116. Section 3.2.2, Page 3-7, third paragraph: Other options for characterizing sediment
load transported from the risers and other tributaries, such as sediment trap sampling, should
be explored. The core profiles in Appendix O do show some signs of sandy or other coarse
grained sediment layers.

Response: Please refer to the response to Comment #37 regarding characterizing upland
sediment inputs and the use of sediment traps. The stratigraphy and composition of the
existing and proposed cores will be examined during the Phase 2 data analysis to provide
additional lines of evidence on sediment sources and transport patterns.

117. Section 3.2.2, Page 3-8, Bullet “Tidal Flux”: Turbidity measurements have shown poor
correlation with TSS measurements thus far, so it is inappropriate to present conclusions on
solids transport which are based on turbidity measurements.

Response: The Group recognizes that the relationship between turbidity and TSS is complex,
and significant additional direct measurements of TSS have been added to Phase 2 to better
characterize the relationship between these parameters, as discussed in the response to
Comment #3. The results presented in the Phase 1 report were based on only two quarters
of data, and as stated in the report, should be considered preliminary. Although the
correlations were poor in the preliminary analysis, the comparison of the turbidity
measurements through the system among sensors regularly calibrated to the same turbidity
standards are valid comparisons. Detailed evaluation of sediment flux in the BCSA will be
presented in the Phase 2 report and will incorporate data from both Phase 1 and Phase 2.
The sediment flux analysis will rely on multiple lines of evidence (e.g., LISST, OBS, acoustic
backscatter data, geochronology, geomorphology, etc.) in addition to the relationship
between turbidity and TSS measurements. Preliminary evaluation of some Phase 2 data
indicates a much improved relation (August 4, 2010 presentation to USEPA).

118. Section 3.2.2, Page 3-9, Second Full Paragraph: The text states, “A similar pattern of
COPC concentrations is evident in the Phase 1 cores from marshes throughout the BCSA, which
were analyzed at depth intervals of 0 to 5 cm and 10 to 15 cm.” Note that Weis et al. (2005)
collected and analyzed continuous high-resolution sediment cores with intervals ranging from
1 cm to 2cm. The Phase 1 marsh samples analyzed two intervals from a discontinuous core
with 5 cm intervals. Consequently, it is not appropriate to state that similar contaminant
concentrations as Weis et al. (2005) were observed. It can only be stated that the Phase 1
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marsh data are consistent with the Weis et al. (2005) study, where deeper sediment depths are
more contaminated than surface sediments.

Response: Agreed. The Phase 1 data are consistent with the Weis (2005) study.

119. Section 3.2.2, Page 3-10: In footnote 21, dry bulk density of the sediment was assumed
0.5 g/L. However, in the text a calculation of dry bulk density was 0.19 g/cm3. Please confirm
units/terminology.

Response: The value of 0.5 g/L cited in the footnote is incorrect. The correct value of 0.19
g/cm3 was applied to develop the cited estimate of 1.59 million kg of inorganic sediment
deposition from 1963 to 2002.

120. p. 3-11: Sediment load from uplands runoff is estimated at 59 million kg, apparently
based on the NURP values from p. 3-7 taking the current urban runoff value and multiplying it
over 39 years. However, the conditions in the past were not necessarily the same as today,
particularly the NJSEA which is excluded from the load calculations on p. 3-7 because it now
drains to a settling pond. Might it have been a more significant load in the past? Same with
CSOs: hopefully there are some BMPs now that were not in place in 19637 If runoff loads were
greater in the past, then that would leave a smaller load to be assigned to tidal input from
downstream. It also might mean lower present sedimentation rates. In general, caution must
be used when extrapolating across significantly different time periods, and the uncertainties
raised by that extrapolation should be discussed.

Response: The Group concurs that sediment loading from uplands runoff changed over time
in response to changes in the BCSA watershed. Historical changes to the BCSA watershed
and Hackensack Meadowlands that may have influenced sediment supply, transport, and
deposition, including construction of the NJSEA facility, will be further evaluated as part of
the Phase 2 investigation (Task 8 - Regional Background Data Review). These factors will
be considered in future analyses of the BCSA sediment dynamics.

121. The report notes “This analysis is consistent with the CSM... which indicates that the
Hackensack River is the primary source of sediments to the system.” Rather than discussing
whether two conceptual models are consistent with one another, whether they are consistent
with empirical evidence should be discussed. This analysis indicates that the Hackensack is the
source of about 50% of the sediment in Berry’s Creek, but is that number changing with time?
Going forward, the Phase 2 Work Plan described here will address some of these concerns, but
#3 should include not only the contemporary sediment balance but the historical movement of
sediment. The historic release of contamination from the BCSA to the Hackensack River should
be evaluated to help understand current contaminant transport.
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Response: The Group concurs that additional empirical evidence is required to evaluate the
CSM for sediment transport in the BCSA, and will continue to evaluate factors influencing
sediment flux going forward. Collection of data required to characterize sediment sources
and sinks in the BCSA is a primary focus of the Phase 2 investigation, and the Phase 2 Report
will present a detailed analysis incorporating both Phase 1 and Phase 2 data. Factors
influencing historic sediment transport in the BCSA will be considered with respect to
interpretation of sediment core data (i.e., geochronology and COPCs), and to the extent they
are relevant, to current and future sediment and COPC transport. In addition, a chronology
of factors that have changed the hydrology and sedimentology of the BCSA is being prepared
as part of the Phase 2 work.

122.  Section 3.3.4.2, pg. 3-20 - The FDA standards and other human health criteria for fish
consumption should be included in the discussion of fish tissue results in this section and
throughout the report.

Response: This section of the Phase 1 Report was intended to summarize concentration
patterns of key site COPCs, and not to provide information relative to the risks posed by
these same compounds, and therefore risk-based concentration standards were not
presented. Future discussion of the risk significance of measured residue levels will utilize
site-specific standards. Because FDA action levels are applicable to chemical concentrations
in products within the commercial market, they are not directly applicable to an evaluation
of chemical concentration data for site fish and crab.

123.  Section 3.4, Page 3-21: The discussion regarding preliminary identification of
potential sources should include a discussion of known Superfund sites in the area.

Response: Please refer to the response to Comment #2, regarding potential sources in the
BCSA.

124. p. 3-24, Section 3.4.3, Hackensack River: The Hackensack River receives discharges
from the BCSA and fish collected in that region have elevated Hg concentrations. Hg
concentrations in deeper sediments near the Hackensack River increase with depth similar to
the pattern observed near the source of the Hg. Discussion of the Hackensack River data being
compiled into regional “background” data set should acknowledge that the contamination in
the Hackensack River could be directly related to releases from within BCSA.

Response: The Phase 2 scope includes an evaluation of regional background sediment
concentrations, including data from the Hackensack River. The distribution of mercury
concentrations will be evaluated in relation to potential sources, which are distributed along
the Hackensack River estuary. These data will be thoroughly discussed in the Phase 2
report.
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125. Page 3-24: Both the Groundwater and Hackensack River sections are numbered 3.4.3.
Please revise.

Response: Comment noted; please refer to the response to Comment #17 regarding
revisions to the Phase 1 Report.

126. Figure 3-25: Clarification should be provided for what is meant by the footnote 1: tidal
prism [vol] is 40 to 5,000 times greater than groundwater discharge [vol/time]. Is this
referring to the volume of the tidal prism over a single tidal cycle?

Response: The tidal prism volume (i.e., the amount of tidal exchange per 12.4-hr tidal cycle)
is 40 to 5,000 times greater than the volume of groundwater estimated to discharge to the
BCSA over the same 12.4-hr period.

127. Section 3.5.1, Page 3-26: The report states, “Mercury concentrations in sediment have
generally attenuated in all horizons across the recent decades, as have surface water
concentrations. These findings indicate the primary sources of mercury have been controlled
or substantially reduced.” This type of statement seems to try to diminish the potential risk
from the site, and does not acknowledge that there are still significantly elevated levels of
mercury in surface sediment.

Response: The Group acknowledges that COPC concentrations in surface sediments exceed
screening criteria at many locations throughout the BCSA (see Section 2.3.3 and Appendix G
of the Phase 1 Report), and the referenced text does not suggest otherwise. Analysis of
potential human and ecological risk is ongoing, and will be discussed in more detail in the
Baseline Ecological Risk Assessment (BERA) and the HHRA.

128. Section 3.5.1, Page 3-26, First bullet: Is it correct to state that mercury concentrations
have attenuated in all horizons, including the deeper sediment horizons corresponding to the
periods of largest contaminant release?  The statements regarding attenuation of
contaminants in Berry’s Creek do not have sufficient context in terms of likely current
deposition rates and projected recovery timeframes to useful for site decision making. These
conclusions, which appear throughout the report, should be qualified in each instance to
reflect the associated uncertainties in the data set and interpretations. According to USEPA’s
Contaminated Sediment Remediation Guidance, lines of evidence to support natural recovery
should also include demonstrated trends of decreases in biota contaminant levels, water
column concentrations, and BAZ sediment concentrations.

Response: The BCSA Group agrees that the RI data will need to be evaluated with regard to
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the lines of evidence to support natural recovery. Discussion of COPC patterns and apparent
attenuation trends in the Phase 2 Report will be done with more specificity and clarity.

129. Section 3.5.1, Page 3-26: The two bullets should be revised. While relatively lower
mercury and PCB Aroclor concentrations are observed in surface sediments than sub-surface
sediments (at some locations), surface sediment concentrations still exceed guidance values
and pose a potential human health and ecological risk.

Response: Please refer to the response to Comment #17 regarding Phase 1 Report revisions,
and Comment #127 regarding ongoing evaluation of sediment COPC concentrations and
risk.

130. p. 3-27, last bullet: The report notes “Mid-1900s” can be interpreted as ca. 1905 and ca.
1950. This needs to be clarified. From the context within the rest of the document it’s
presumably the latter?

Response: Please refer to the response Comment #23.

131. p. 3-29, Section 3.6.1, COPC Screening: The report states benchmarks were compiled for
all chemical detected in sediments, surface water and biota. Benchmarks for both human and
ecological receptors were compiled and the lower of the benchmarks was used as the screening
value to support identification of COPCs, recognizing that these benchmarks are highly
conservative and particularly so when applied to a highly urbanized system such as the BCSA.
This statement appears to contradict what was said on page 3-30 regarding the sediment
screening benchmarks selected being not the most conservative.

Response: The benchmarks selected were the most conservative benchmarks available of
those determined to be relevant to the site. The benchmarks selected for sediment are from
the upper end of the NJDEP screening benchmarks, but nevertheless are considered
screening benchmarks by NJDEP. The upper end values were selected because the low end
of the of the values was not considered relevant for COPCs screening in an urbanized and
industrialized waterway such as the BCSA, in which the cumulative impacts of historical
regional urbanization and development has led to a decreased sediment quality. The
selection of the upper end of the values to screen for ecological risk is consistent with NJDEP
guidance which allows for consideration of site-specific conditions in the application of their
screening benchmarks.

132. Page 3-29, Surface Water: “FW2 criteria for human health were not used as these
values are applicable to waters that can support a public potable water supply. Because the
freshwater portions of the BCSA are subject to periodic high salinity events (up to 8 ppt), they
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are precluded from consumptive use, and human health-based FWZ2 criteria were not
appropriate.” According to the NJDEP Surface Water Quality Standards, “Fresh water(s)”
means all nontidal and tidal waters generally having a salinity, due to natural sources, of less
than or equal to 3.5 parts per thousand at mean high tide. At low tide, the salinity may be
periodically higher. FWZ waters are not the most pristine freshwaters and do not have
exceptional water supply significance as do FW1 waters. In the SWQS, it defines the entire
length of Berry’s Creek as FW2-NT/SE. The ARARs should be applied.

Response: The classification is in fact, both freshwater (FW2-NT) and saline (SE). Given the
dual classification, we used the salinity and NJDEP regulations to define freshwater as those
waters with salinity below 3.5 ppt. No portion of Berry’s Creek sampled during Phase 1 was
consistently below that salinity level and therefore the saline/estuarine classification is
applicable to Berry’s Creek. Data collected prior to Phase 1 indicated freshwater conditions
in UBC but the higher than normal tides the last couple of years appears to have increased
the average salinity above the freshwater threshold.

133.  Page 3-30, first bullet: “If no NJSWQS was available, federal water quality standards for
the protection of aquatic life or human health were used.” The most stringent of the water
quality standards should be used.

Response: NJSWQS are the surface water standards applicable to New Jersey waters and
therefore were used. In most cases, the NJSWQS values were comparable to federal
standards.

134. Page 3-30, Fish/Crab Tissue, second bullet: “ORNL provides a data base of human
health-based screening benchmarks for the protection of human health for the fish
consumption exposure pathway. The lower of the non-cancer and cancer-based screening
benchmarks was considered for use in the COPC screening.” The EPA RSL table does not
address fish tissue. There is a link from EPA Region 3 for fish tissue screening values that may
be used: http://www.epa.gov/reg3hwmd/risk/human/pdf/DECEMBER 2009 FISH.pdf.

Response: The draft report should have stated more explicitly that the USEPA calculator tool
(that was available through the ORNL website at the time the draft Phase 1 report was being
prepared) was used to develop the screening levels.

135. Page 3-30, last paragraph: “Screening benchmarks were not available for some
chemicals. In these cases, if a benchmark was available for a chemical that was considered a
reasonable surrogate (e.g., based on similarities in chemical structure), the benchmark for the
surrogate was used for the chemical to support the COPC screening effort.” Currently, EPA
does not have an approved method for selection of surrogates. If a contaminant is suspected to
be driving risk and no screening benchmarks are available to quantitatively evaluate the risk,
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please retain the contaminant and add language in the risk characterization and uncertainty
sections discussing the degree to which risk is likely underestimated, if possible.

Response: None of the compounds without published screening criteria are expected to be
driving risk at the site. Nevertheless, the final baseline risk assessments will note which
compounds do not have screening or toxicity criteria and discuss the implications in the risk
characterization and uncertainty sections. The Phase 2 sampling includes a subset of
samples to be analyzed for all target analyte list/target compound list (TAL/TCL) analytes,
regardless of the availability of benchmarks.

136. Page 3-31, first paragraph: “A few analytes have no published benchmarks and no
reasonable surrogate. With the exception of methyl mercury, chemicals without screening
benchmarks are not evaluated further.” If there is no benchmark, the compound should be
retained and a statement should be included in the risk characterization and uncertainty
sections to explain that the risks may be underestimated because there was no toxicity value
for compound(s) x (y, z, etc.). Depending on the concentration of the contaminants, a degree of
uncertainty may be estimated.

Response: Compounds without benchmarks will be discussed in the risk characterization
and uncertainty sections of the baseline risk reports. The Phase 2 sampling includes a
subset of samples to be analyzed for all TAL/TCL analytes, regardless of the availability of
benchmarks.

137. Page 3-31, second paragraph: Please indicate that any known human carcinogens were
retained as COPCs, regardless of frequency.

Response: The chemicals exceeding screening benchmarks, but removed due to a low
detection frequency (<5%) were: thallium (tissue - LBC), 3,3’-dichlorobenzidine (sediment
- LBC, UBC), 2,4’-DNT (sediment - UBC), 2,6’-DNT (sediment - LBC, MBC), and PCB-1268
(sediment - UBC). None of these constituents is a Class A Human Carcinogen. Some Class A
carcinogens were detected infrequently at the site but not present above benchmarks (e.g.,
benzene in sediment) and therefore were not selected as COPCs. Nevertheless, the Phase 2
investigation includes a subset of samples for all TAL/TCL chemicals.

138. Page 3-31, third paragraph: “...the maximum detected concentration of each chemical
was compared against media-specific screening benchmarks on a BCSA-reach-specific basis.
For surface water, dissolved metal concentrations were used.” Please explain how the media-
specific benchmarks were derived. To remain conservative, total metal concentrations should
be used.

Response: Media-specific benchmarks were derived from published sources. New Jersey-
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specific values were used if available. The text provides the discussion of the source of
values and the derivation of values for chemicals with no benchmarks.

The Group agrees that the most conservative approach is to compare surface water
benchmarks to total measured concentrations. As noted in the response to Comment #69,
subsequent evaluations of surface water data will consider dissolved and total
concentrations, as appropriate. The aquatic life NJSWQS for metals, for example, are
explicitly expressed as a dissolved criteria, and therefore, comparisons to total
concentrations are not consistent with the intent of the criteria. The saline waters human
health NJSWQS were developed to protect humans from consumption of fish (not water),
and therefore, comparison to dissolved chemical concentrations (which best represents the
bioavailable fraction for uptake) was deemed appropriate. Future risk evaluations will
utilize either dissolved or total concentrations depending upon the exposure scenario being
evaluated.

139. Page 3-32, first paragraph: “...though they will be included for analysis in a subset of
chemieals samples.”

Response: Please refer to the response to Comment #17 regarding revisions to the Phase 1
Report.

140. Page 3-32, second paragraph: “In applying USEPA’s contaminated sediment
management principles to COPC selection for the BCSA, only chemicals that were frequently
detected (>5 percent) and at concentrations that were above risk-based benchmarks were
considered. Chemicals that met each of these criteria in each of the three samples media were
selected as primary COPCs for the BCSA. Chemicals that met these criteria in two media were
considered for inclusion as secondary COPCs.” It does not appear to serve a purpose to
categorize COPCs as primary or secondary in this manner, but rather on concentrations and
frequency of detection.

Response: Both primary and secondary COPCs are detected frequently and at elevated
concentrations relative to risk-based standards. The Group recognizes that the terms
“primary” and “secondary” are a nuanced characterization that describes the prevalence of
these compounds across media, and may not be critically important in defining site
conditions. In any event, both primary and secondary COPCs are included in the Phase 2
analyses.

141. p. 3-32: The report states, “In applying USEPA’s contaminated sediment management
principles to COPC selection for the BCSA, only chemicals that were frequently detected (>5
percent) and at concentrations that were above risk-based benchmarks were considered.
Chemicals that met these criteria in each of the three sampled media were selected as primary
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COPCs for the BCSA. Chemicals that met these criteria in two media were considered for
inclusion as secondary COPCs.” Given the high screening criteria and the fact that some
chemicals will partition mainly to one media, chemicals that met criteria in only one media
should also be retained as COPCs. Pesticides should also be retained as COPCs, they are
widespread in many places so should not be eliminated based on that fact. Their origin may be
uncertain however, they may contribute to risk in this area and need to be retained to help
with risk interpretation.

The fourth paragraph notes that, “...a number of metals...were also present in surface water
above benchmarks and background.” It is unclear what is meant by background or why data
are being screened against “reference” or “background” this early in the risk assessment
process (also as shown in Table 3-7).

Response: The primary purpose of the COPC screening presented in the Draft Report was to
provide some rationale to focus 1) the data discussions presented in the Phase 1 Report on a
subset of detected chemicals and also 2) the subsequent sampling to be conducted in Phase
2 on key, risk-driving chemicals. The Group is confident that the approach used has
identified the key risk driving chemicals that ultimately will be the focus of sediment
management strategy developed for the site. Nevertheless, the Phase 2 investigation
includes a subset of samples to be analyzed for all TAL/TCL compounds (including
pesticides; see response to General Comment #3 on the Phase 2 Work Plan [July 27, 2010
letter to Doug Tomchuk) and these additional compounds will be considered in the baseline
risk assessments to be conducted for the site.

The term background, as used in the Phase 1 report, refers to the reference sites that were
selected to represent the conditions at the BCSA except for the BCSA-specific release of
CERCLA substances. Previous communications with USEPA have provided the rationale and
overall support for the selection of these sites as representative reference sites for the BCSA,
which will be augmented in Phase 2 with a regional background evaluation.

142. Section 3.7.1, Page 3-34 and Figure 3-20: Figure 3-20 is referenced in the text but not
described. A brief discussion on bathymetry should be provided. Moreover, the surface
elevations depicted in the figure are not legible. The bathymetric data should be presented in
a series of figures with an adequate zoom level.

Response: Figure 3-20 depicts channel sediment elevations throughout the BCSA, based on
the results of detailed bathymetric and geophysical surveys conducted in 2008. Although
the data are presented at a large scale that does not allow for detailed interpretations, the
figure clearly illustrates the deepest areas (in turquoise; e.g., BCC, meander bends) and the
shallowest areas (in purple; e.g., upper LBC, UBC) of the BCSA. Please refer to the response
to Comment #35 for additional information regarding bathymetry data.
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143. p.3-38, 2nd pullet: The report states, “Phase 1 biota sampling demonstrates that the
total mercury present in animal tissue was at concentrations below those reported in BCSA
sediments and is not substantially elevated above reference areas.” This statement highlights
the importance of using appropriate reference areas, that is, ones unaffected by site related
contaminants.

Response: See response to Comment #4.

144. p. 3-40: The report notes the BAZ was estimated to be 6 cm in depth in UBC and 10 cm
in depth in the other reaches. It would be useful to re-visit the work the SPI work that was
previously conducted to ensure that the methodology used to establish these depths is still
appropriate prior to any additional sampling. See additional comments on Appendix C below.

Response: The BCSA Group will continue to conduct an integrated analysis of the different
types of sediment data, including the SPI work, as more data are collected as part of Phase 2.

145. Page 3-40, Section 3.7.4: Please update this section to include exposure scenarios and
assumptions that have been updated by EPA in the recent comment document.

Response: This section of the Phase 1 report did reflect agreed upon changes to the human
exposure pathways. Subsequent risk assessment deliverables will also reflect those
agreements.

146. Page 3-40, Section 3.7.4, second bullet: Exposure frequencies will be based on the
default. Utility of the camera study will be determined by EPA.

Response: Please refer to the responses to Comments #21 and #87 regarding the camera
study.

147. Page 3-43: Phase I Characterization results should be re-evaluated with the inclusion of
additional exposure pathways.

Response: The Pathway Analysis Report (PAR) submitted to USEPA includes an evaluation

of the Phase 1 data in light of the agreed upon exposure pathways.

148. Section 3.10, pg. 3-44 - Similar to the sediment removal at the West Riser Ditch,
contaminated sediments were excavated during the rail line installation across UOP. This
should be included in this section.
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Response: Please refer to the response to Comment #109 regarding sediment removal
during rail line installation.

149. Table 3-2: Screen against NJDEP SWQS FW2 for human health if this value is the lowest
of the screening values.

Response: As mentioned in response to Comment #132, Berry’s Creek has a dual
classification as both freshwater (FW2-NT) and saline (SE). Given the dual classification, we
used the salinity and NJDEP regulations to define freshwater as those waters with salinity
below 3.5 ppt. No portion of Berry’s Creek sampled during Phase 1 was consistently below
that salinity level and therefore the saline/estuarine classification is applicable to Berry’s
Creek. Additionally, as stated in the Phase 1 Report, the natural conditions in this waterway
are such that it could not serve as a permanent source of potable water. Therefore, the
Group maintains that the use of the saline water standards for the protection of human
health is appropriate.

150. Table 3-4: A number of the detected analytes without screening benchmarks can be
screened against EPA 2009 RSL values for residential soil.

Response: The exposure assumptions used to calculate benchmarks for chemicals in
residential soil are not applicable to potential exposures in humans contacting Berry’s Creek
sediment during occasional recreational use. Therefore residential soil benchmarks are not
sufficiently site-specific to be useful in the Berry’s Creek assessment. Several of these
chemicals are nutrients (e.g., calcium, magnesium), some were detected only in a single site
medium (e.g., several SVOCs), and overall, none are likely to contribute importantly to risk
or management decisions at the Site.

151. Figures 3-5 and 3-6: It is difficult to see the depurated and whole body results,
respectively. Perhaps choose a different color.

Response: Comment noted; please refer to the response to Comment #17 regarding
revisions to the Phase 1 Report. Clarity of figures will be evaluated during preparation of the
Phase 2 Report.

152. Figures 3-7, 3-8 and 3-9 - Please include the FDA standards for fish consumption on
these figures.

Response: Please refer to the response to Comment #17 regarding revisions to the Phase 1
Report and the response to Comment #122 regarding comparison of tissue residues to FDA
standards.
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153. Figure 3-20: Is there a 10 meter difference in elevations between the upstream and
downstream sections as shown?

Response: There is an approximately 7 meter difference in channel elevations between the
confluence of BCC (approx. -22 feet msl) and the shallowest portions of UBC (approx. -0.5
feet msl). The higher elevations depicted in the color scale are present along the edges of the

channel and reflect the elevations at the transition to the adjacent marsh or upland. Please
refer to response to Comment #35 for additional information regarding bathymetry data.

Section 4
154. Page 4-9, (USEPA, 1992e): Please complete reference

Response: The incomplete reference was incorrectly included in the list of citations. Only
documents USEPA 1992a through 1992d are referenced in the text.
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WATER QUALITY IN A RECOVERING ECOSYSTEM

INTRODUCTION

In 1970, the Hackensack Meadowlands Development Commission undertook the
first systematic look at water quality in the Hackensack Estuary, with the results
published in a Report of the Commission entitled, "Water Quality in a Disordered
Ecosystem." [Its purpose was two-fold: first, as part of a Natural Resource In-
ventory on which to base the Land Use Planning decisions to follow; and second, to
establish a base of information against which to make future comparisons and around
which to organize subsequent, expanded research efforts.

Its reference points, in parameters monitored and in stations chosen for
observation, were estuarine, reflecting the findings of Dr. E. E. MacNamara and
Dr. George Potera whose 1969 walks across these marshes gave both feeling and force
to the notion that the fragmented Hackensack Meadowlands were still an ecosystem.
He who chose to see them differently, warned MacNamara (as, say, a polluted river
or a b0-year landfill opportunity -- both popular perceptions at the time), chose
to disconnect nature. For MacNamara, as for others who then built upon his work,
vegetation was the key. Plants waving above the wetlands could "predict" the
chemistry of the waters and soils which would be discovered below. Dr. Jack Mc-
Cormick, later, was to describe this marsh/estuarine ecosystem as "unwired," stress-
ing, in his various works, the biologically unified perspectives which would have
to be pursued here.

This paper, "Water Quality in a Recovering Ecosystem," is organized
around the same premises as its 1970 predecessor: the estuary is the biological
unit being monitored. The title, however, suggests its first major finding: that
the ecosystem surveyed again in this study -- the Hackensack River and its atten-
dant wetlands -- shows key signs of recovery. Further, this report’s format will
be seen to have been significantly expanded. Not only are annual comparisons made
to the water quality findings of the 1970 study. In addition, extensive, further
studies into the system's hydrology, chemistrv, and biology, also performed since
1970, are summarized herein, organized as follows.

First, biology research (at page 7), in which studies performed by Dr. Richard

LoPinto have generated bio-assay techniques which utilize plankten as the experimental

organisms; and which techniques have been applied by Dr. LoPinto to portions of the
estuary to determine the effects

(a) of various nutrient loadings, and

(b) of various industrial wastewater discharges
on indigenous plankton populations, the base of the estuarine food web.

Second, hydrology research (at page 12) -- which has indicated how the daily

tidal prism is distributed to the various creeks, wetland units, and river segments
in the estuary.



Third, chemistry research (at page 26) -- in which nutrient budgets have

told us the_extent_to which given wetland units assimiltate the daily sewage treatment
plant and tide-delivered 1oadings of such nutrients as nitrogen and phosphorus. This

researche supported by the Victoria Foundation, is conducted as a joint effort among
the Commission, the New Jersey Institute of Technology, Woods Hole Oceanographic In-
stitution, and the Marine Biological Laboratories.

Finaily, of signal importance for water quality planners, a different
set of hopes and expectations for the Hackensack River has formed over the five
years since the 1970 report. Such hopes, embryonic at that time, were nonetheless
strong enough to supply the key environmental decision around which Land Use Plan-
ning then occurred -- the decision that the River should constitute the core of
the Master Plan. In retrospect, that decision was a good one. Land Use patterns
and Water Nuality characteristics have changed for the better in this basin since
1970. This report, in its various facets, recites the biology, hydrology, and
chemistry of those changes.
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turbid at the upriver sites. However, there was a nearly consistent spatial pattern during both
studies: water clarity decreases as one moves upriver.

Although it is difficult to discern large differences in water quality from the direct comparison of
the water quality data measured during the two studies, several events have taken place within the
Meadowlands since the 1987-88 study was conducted that have lead to water quality
improvements in the 15 years between fishery resource inventories. Among these are;

® Proper closure of several landfills, which has sent approximately 1.5 billion gallons of
leachate to sewage treatment plants instead of the river and its wetlands

¢ Four small sewage treatments plants have been closed down. Rather than discharging
their minimally treated sewage into small creeks that lead into the river, the sewage from
these plants is now sent to two large, regional sewage treatment plants.

e The two large regional sewage treatment plants have been upgraded, and now discharge
effluent that is “cleaner” than in the past.

¢ FEight wetland restoration projects have restored approximately 600 acres of formerly tide
restricted Phragmites dominated wetlands to full tidal inundation. These restoration
projects have allowed fish and invertebrates renewed access to these marshes.

e (essation of approximately 645 million gallons per day of once-through non-contact
cooling water from the PSE&G Bergen Generating Station. We suspect that the removal
of this thermal impact to the upper river, along with the elimination of the losses of fish
and invertebrates formerly associated with this large withdrawal of water is a key factor
in the improvements to the fish community seen in the upper river.

e Beneficial re-use of treated sewage effluent. A portion of the effluent that would
normally be discharged directly to the river by the BCUA Little Ferry Treatment Plant is
now sent to the PSE&G Bergen Generating Station for re-use as cooling water in a
closed-loop cooling system.

4.6  Analysis of Ecological Indices

To determine if the change in the fish community between 2001-03 and 1987-88 was significant,
the statistics of community structure calculated were analyzed using an adapted t-test to
statistically compare the fish community data (see Section 2.6.3). This analysis revealed that the
difference between the 1987-88 and 2001-03 fish community for the river as a whole (i.e., all 21
locations combined) was highly significant (at p=0.01). Further analysis compared pooled data
from the lower, middle and upper portions of the river and from the tributaries (Table 22). For
each river section, the species richness and abundance data from one location sampled by each
gear type were combined and compared with its 1987-88 counterpart. For the lower river,
species richness and abundance data from sampling locations GN1, S1, TN1 and T1 were used.
Sampling locations used for the middle river included GN2, T3, TN3 and S2, while the data used
for the upper river consisted of S3, TNS, T5 and GN3. This is similar to the way the fish
community was examined (without the statistical analysis) during the 1987-88 fishery resource
inventory (Bragin, 1988). Comparing the data in this way revealed that the fish community in
both the middle and upper portions of the river were significantly different (p=0.01) between the
two studies. However, no difference in the fish community was discerned between 2001-03 and
1987-88 for the pooled tributary data or in the lower portion of the river.
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In an effort to determine which sites contributed to the significant differences between the pooled
data sets, we applied the t-test described in Section 2.6.3 to the paired data sets for each of the 21
site locations. The results of the ecological index calculations by individual site locations
(grouped by gear type) are presented in Table 23. A graphical comparison of the species richness
(total number of species) and the Shannon-Wiener diversity index calculated for each sampling
location for each collection period is provided in Figure 28. The comparison on a site-by-site
basis revealed that the Shannon-Wiener diversity index was significantly different at only four
sites between the studies (S2, TN4, T5, and T9). Since the data from sites TN4 and T9 were not
included in the analysis of the three river zones mentioned above, we conclude that the fish
community within the middle river was significantly different due to the data from site S2. The
difference is clearly related to the number of fish collected, as during the 1987-88 collections
16,231 more fish (mainly mummichog) were collected at S2, while the species richness only
increased by one species in 2001-03 (seen in the upper graph in Figure 28). The 2001-03
abundance data were much more evenly distributed amongst the 15 species collected at S2. For
the upper river, TS appears to be the driving force behind the difference in the fish community.
Although the total number of fish collected was similar between studies (with only 151 more fish
captured in 2001-03), species richness increased from seven during 1987-88 to 12 during 2001-
03. A more even distribution of the 678 fish collected at TS during 2001-03 is responsible for the
difference.

4.7  Summary

A comparison of two fishery resource inventory studies of the lower Hackensack River
conducted 15 years apart has shown that although many of the same fish species still use the
river, there was a significant difference between the fish communities that use the upper and
middle portions of the river (within the Hackensack Meadowlands District). No difference was
seen in the fish community within the lower, more industrial portion of the river. Although the
water quality data collected during the two studies was not designed to rigorously test for
significant differences in water quality, the data show an improvement in the water temperature
in the upper portion of the river, as well as improvements to the dissolved oxygen levels
throughout the Meadowlands District portion the river. Over the 15 years that has elapsed
between studies, large increases in the abundance of desirable game species, such as white perch,
striped bass, weakfish and bluefish, and forage fish (gizzard shad, striped killifish, and Atlantic
silverside) as well as an important invertebrate, the blue crab, have occurred. There has also been
an increase in the numbers of diamondback terrapin that inhabit the river. All of this, in addition
to the large increases in the numbers of pollution sensitive amhipods collected as by-catch during
the fisheries collections attest to the improvements in water quality that have slowly occurred
between the 1987-88 and 2001-03 studies.
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Berry's Creek Study Area
Phase 1 Site Characterization Report - Responses to Agency Comments

Appendices

Appendix C SPI

155. It may not be necessarily accurate to say that the estimates of biologically active zones
are “conservative” when they are given as minimum values (true value is beyond the camera’s
field of view). If the data will be used to assess whether ecological receptors will be exposed to
buried contamination, it may actually underestimate of the actual BAZ.

Response: The BAZ is intended to capture the zone where the vast majority of the biological
activity in sediment occurs. If an ecologically-relevant receptor is determined to be using a
sediment layer below the BAZ some portion of the time, sediment data are available from
deeper horizons and would be used in the exposure analysis.

156. Using the mean for each segment of the river may not give a representative BAZ, for
two main reasons. One reason is that as noted above, some of the BAZ values given are actually
minimum values because the BAZ extended deeper than the range of the SPI camera. Second,
Figure 3 shows that the measured BAZs are highly variable, and if the argument is going to be
contamination deeper than 10 cm is not an issue because it’s not in the biologically active layer
then it should be noted that there are 21 of ~60 sites where the BAZ was observed to be deeper
than 10 cm. In UBC, there are several locations with no or minimal evidence of biological
activity, not surprising since the burrows are narrow and it would be easy for a camera to miss
them by going in between. Including these as 0 cm brings down the overall average. Perhaps
using the 75t percentile depth would better represent the situation for any additional
sampling planned. The following table gives statistics for the four segments of the river; again,
these are minimum values because in about 25% of cases, the BAZ went deeper than the photo:

upper | middle | lower | canal
Mean 6 11.5 10.45 | 9.75
75th
percentile 9.1 16.15 | 14 13.675
90th
percentile 10.2 16.7 15.9 | 14.26

Response: First, it is important to distinguish that Berry’s Creek is a tidal stream in a side
embayment/fringing marsh system and is not a “river” as described by the commenter.
Because of that difference, the subsurface sediment conditions are likely to be less variable
than typically seen in river bottom assessments. With regard to using a mean for the BAZ, in



strongly reducing sediments, like those found in the BCSA, the biological activity of
metazoans (aerobic organisms) is strongly skewed towards the surface water-sediment
interface where oxygen is more available. The result is that the occurrence and level of
activity (e.g., feeding) is biased towards the surface. For this reason, the BAZ estimates are
regarded as conservative. The few organisms that spend time below the designated BAZ
depth typically do so as predator avoidance behavior and are minimally active because their
physiology requires oxygen and these subsurface areas include non-COPC stressors (e.g.,
anaerobic conditions, sulfides, ammonia). Consequently, biasing the BAZ to 75t or 90t
percentile would lead to a less accurate representation of where biological exposure occurs.

157. More description should be provided regarding how the 60 representative images were
selected from the 501 taken. The map shows all the sites where photos were taken; those that
were actually used in the analysis should be highlighted and some narrative provided to
explain the process. In addition, more description should be given regarding what the “SPI
concept regions” on figures C-1 through C-4 are.

Response: The 501 SPI photographs were screened based on the clarity/interpretability of
the photograph, distributed to ensure consistent coverage among the study segments, depth
of sediment penetration considering the sub-habitat (e.g., less penetration was typical in
pools) and in clustered sets to provide for comparability at locations along the study area.
The final breakdown of SPI image analysis is provided below.

Reach Intertidal Sub-Tidal Deep Pool Total
LBC-01 1 2 1 4
LBC-02 2 1 1 4
LBC-03 2 1 1 4
LBC-04 2 2 0 4
Total 7 6 3 16
Reach Intertidal Sub-Tidal Deep Pool Total
BCC-01 2 2 0 4
BCC-02 1 3 0 4
BCC-03 2 2 0 4
Total 5 7 0 12
Reach Intertidal Sub-Tidal Deep Pool Total
MBC-01 0 2 1 3
MBC-02 2 1 1 4
MBC-03 3 2 0 5
MBC-04 1 2 1 4




Total 6 7 3 16
Reach Intertidal Sub-Tidal Deep Pool Total
UBC-01 1 2 0 3
UBC-02 2 1 1 4
UBC-03 2 1 1 4
UBC-04 2 2 1 5
Total 7 6 3 16
Grand Total 60

The SPI concept regions are subsegments within each study reach that were the primary
focus of the SPI program. These areas were selected to capture the range of conditions
present within the BCSA, including: (i) both subtidal and intertidal locations within the
primary waterway; (ii) both channel meander bends and channel straight-aways, (iii) both
shallow and deep bathymetric bedforms, and (iv) the prevailing conditions within each of
the four study segments.

Appendix F

158. The findings of the cultural resources investigation are still under review by
appropriate EPA staff.

Response: Two additional agency comments regarding the cultural resources appendix
were subsequently provided to the Group on April 12, 2011, as follows.

a. The report presents the results of a well designed and executed historic background and
sensitivity study for the Area of Potential Effect (APE), associated with the Berry's Creek
Study Area. A clear appreciation is provided concerning the varied processes of
environmental change that the Area has been subject, and of the effect of human
occupation with respect to the continued modification of the landscape. The
contemporary combination of wetlands and waterways provide considerable challenge
to the effort to identify significant surviving historic properties. Standard field
methodologies cannot be employed as shovel tests and test squares excavated into
contemporary near surface strata would not be expected to encounter materials
associated with significantly older occupations. As is noted in the report, such testing
should be preceded by a geomorphological investigation to better determine the
potential for the existence of appropriate sub soils. That factor and the extensive size of
the Study Area suggest the need to initially identify those areas where soil impacts will
occur as part of any proposed remedial action, prior to carrying out such studies.




Response: Comment noted. If remedial actions are proposed within areas identified in the
Stage 1A Cultural Resources Investigation as having potentially moderate to high sensitivity
for prehistoric resources, the need for further evaluation by a geomorphologist and/or a
Stage IB archaeological survey will be evaluated.

b. Based on the nature and extent of the areas to be subject to remedial soil impact, a
design for a geomorphological study and any subsequent archaeological field survey
could then be developed. The timing of such work and the evaluation of any identified
significant historic properties is an important consideration. A discussion of the
contaminant distribution and parameters of the feasible remedial approaches should
be provided to best anticipate what future historic property considerations might be
needed.

Response: Comment noted. Distribution of COPCs and potential remedial alternatives will
continue to be evaluated throughout the remainder of the Remedial Investigation/
Feasibility Study. Historic and cultural resources will be considered during the analysis of
remedial alternatives and during remedial design.

159. Appendix F: The following minor omissions and issues were identified:
1. Page 4-12 from Section 4.3 has been omitted.

Response: The page numbering incorrectly skips from page 4-11 to 4-13, but no text is
missing from the report.

2. Figures within the report [specifically, the Soils Map (Figure 3.2) and the 1849 Sidney’s
Map of Twelve Miles Around New York City (Figure 4.5)] are difficult to read and should
be re-printed.

Response: More legible versions of Figures 3.2 and 4.5 are provided as attachments to this
submission.

3. For Figures 4.5 and 4.6 (both historic atlas maps), the geo-referencing of the
approximate location of the Area of Potential Effect (APE) appears to be slightly
inconsistent, resulting in a discrepancy with respect to the location of historic
structures in relation to the APE. Figures need to be revised. The text does not make
any reference to this inconsistency, which most likely reflects inaccuracies that are
intrinsic to the process of geo-referencing modern coordinates onto historic maps.
Clarification regarding the inconsistencies between the two maps and with respect to
the location of mid-nineteenth century historic structures in relation to the APE is
required.



Response: As noted by the reviewer, the approximate location of the APE is slightly different
on Figures 4.5 and 4.6 as a result of geo-referencing issues related to historic maps. The
position of the APE is accurately depicted on Figure 4.6. On Figure 4.5, the north-south
trending road located in the western portion of the BCSA, as well as the structures situated
along the roadway, should be located outside of the APE. Additional evaluation of potential
impacts to historic resources will be conducted if needed during alternatives analysis and
remedy selection for the site.

Appendix G - SLERA Phase 1 Report

169. Appendix G, General Comments: PCDD/F must be included in the Screening Level
Ecological Risk Assessment (SLERA). PCDD/F are known to be highly bioaccumulative and
toxic to higher trophic level animals. Information presented in Section 2.3.3.6 of the Phase 1
Site Characterization Report shows that PCDD/F were analyzed in a large number of sediment
samples from Berry’s Creek and many of the 17 congeners were detected throughout the Study
Area. Data presented in Table J-1 of the Site Characterization Report shows that average
concentrations of 2,3,7,8-TCDD? exceeded the screening concentration of 3.6 pg/g by a factor
of 11 in Berry’s Creek Canal, factor of 15 in Lower Berry’s Creek, factor of 13 in Middle Berry’s
Creek, and factor of 4 in Upper Berry’s Creek. PCDD/F must be included in the SLERA and
screened in a manner consistent with Section 2.2 of the SLERA. In addition, statistical
comparison of PCDD/F sediment data for the Berry’s Creek Study Area and reference area
must be conducted in a manner consistent with Section 2.8.2.1 of the Phase 1 Site
Characterization Report and used for other constituents and environmental media.

Since PCDD/F are more toxic to higher trophic level organisms, the use of sediment screening
benchmarks that are protective of benthic invertebrates is not totally acceptable for the
purpose of identifying contaminants of potential ecological concern (COPECs). For example, in
Table G5 of the SLERA PCB-1254 and PCB-1260 were not identified as exceeding sediment
benchmarks, but did exceed tissue benchmarks. It is more appropriate to screen PCDD/F with
benchmarks protective of higher trophic level organisms, such as the dietary benchmarks from
ORNL used in the SLERA. This requires that fish tissue samples be collected during Phase 2 and
analyzed for PCDD/F. The collection of fish tissue data for PCDD/F analysis has the added
benefit that it provides an empirical estimate of site-specific bioavailability and enables all
congeners to be included in the evaluation through the use of Toxic Equivalent Factors (TEFs).

Response: As discussed in Section 2.3.3.6 of the Phase 1 report, no evidence of a site-specific
source of PCDDs/Fs was identified in the BCSA based on Phase 1 data. PCDDs/Fs are
considered regional contaminants for the reasons outlined in Sections 2.3.3.6 and 3.6.2 of
the Phase 1 report and therefore are not selected as COPECs. As noted by USEPA in Phase 1

! The only PCDD/F congener having a screening concentration in the Phase 1 Site Characterization Report is 2,3,7,8-TCDD.



Report comment #76, tidal interactions with Newark Bay are likely a primary source of
PCDDs/Fs to the BCSA. Furthermore, the Phase 2 Work Plan Addendum (Geosyntec, April
2011) was approved without additional sampling requirements for PCDDs/Fs. Therefore, no
additional collection of fish tissue for PCDDs/Fs is currently proposed.

PCBs and other bioaccumulative compounds were selected as COPECs if they were detected
in fish and/or crab at concentrations that were above tissue-based benchmarks for wildlife,
and thus, bioaccumulation processes were considered in the screening. The risks associated
with BCSA COPECs should be the risks that are being evaluated for site-specific risk
mitigation actions rather than regional contaminants from outside the BCSA, which will
mask and distort the site-specific risks. Regional contaminants will be taken into account in
the uncertainty section of the risk assessment.

170. Appendix G, General Comments: A section describing the presence of endangered or
threatened species in the Study Area should be added to the SLERA.

Response: Please refer to the response to Comment #17 regarding revisions to the Phase 1
Report. The potential presence of threatened or endangered species in the BCSA will be
discussed in the Baseline Ecological Risk Assessment (BERA).

171. Appendix G, Section 2.1.1.3, Page 2-3: We agree that the inhalation route of exposure is
typically less significant than the ingestion route. However, the fact that the inhalation route
of exposure will not be quantitatively assessed should be acknowledged in the uncertainty
analysis.

Response: Per the comment, the significance of the inhalation route will be discussed in the
uncertainty analysis of the BERA.

172. Appendix G, Section 2.1.2, Page 2-4, and Table G1: The selection process for sediment
benchmarks is not transparent and does not always identify benchmarks appropriate for a
screening-level evaluation. Section 1.1 states that the SLERA has been conducted using
conservative assumptions regarding exposure and toxicity, which is consistent with guidance.
However, use of Effects Range Median (ER-M) values, which indicate adverse impacts to
benthic organisms in more than 50 percent of cases studied, is not conservative and suitable
for screening purposes except for those COPECs for which the ER-M is the most conservative
criterion. Effects Range Low (ER-L) values are more appropriate for screening because they
represent concentrations at which adverse benthic impacts were noted in approximately 10
percent of studies. In addition, the Study Area contains both freshwater and brackish water
environments, so it would be appropriate to select benchmarks that are protective of both




environments. The New Jersey Department of Environmental Protection (NJDEP) Ecological
Screening Criteria for sediments are appropriate for screening purposes and should be used as
the first tier value, if available. Although it would be most appropriate to use the lower of the
freshwater Lowest Effects Level (LEL) and saline water ER-L values, these values are not
available for many constituents. Therefore, the lowest of the available freshwater and saline
water NJDEP sediment criteria must be selected as benchmarks. If NJDEP sediment criteria are
not available for a particular constituent, we agree that values should be selected from the
National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables.
Ensure that the selected benchmarks are protective of both freshwater and marine organisms
and suitably conservative benchmarks are selected whenever available.

Response: Please refer to the response to Comment #131 regarding selection of sediment
screening criteria. Also, as alluded to in the comment, neither the ER-L or ER-M values are
bright line thresholds in terms of potential site-specific toxicity; they represent
concentrations along a continuum roughly relating bulk chemistry to toxicity.

173. Appendix G, Section 2.1.2, Pages 2-4 and 2-5: In order to insure protection of
freshwater biota in Upper Berry’s Creek, it is necessary to account for the toxicity of the
dissolved fraction of cadmium, chromium, copper, nickel, silver, and zinc in surface water.
Apparently, these metals are currently evaluated only using benchmarks for saline waters
because the dissolved freshwater criteria are hardness dependent and must be derived using
equations provided in the New Jersey Water Quality Standards. One acceptable approach
would be to derive a representative hardness value for Upper Berry’s Creek using available
data and use that value to derive dissolved benchmarks. Another acceptable approach would
be to use the freshwater screening values provided in the NOAA Screening Quick Reference
Tables.

Response: Based on the data collected during the Phase 1 program, Berry’s Creek largely
has low to moderate salinity throughout its length, even in the upper studied reaches,
therefore estuarine criteria are appropriate. Freshwater criteria will be considered and
used in future comparisons if freshwater conditions prevail. Please also refer to the
response to Comment #132 regarding selection of surface water screening criteria.

174. Appendix G, Section 2.1.2, Page 2-5: It should be noted that constituents without
benchmarks will be carried into the Baseline Ecological Risk Assessment (BERA) where they
will be addressed in the uncertainty analysis.

Response: Constituents without benchmarks will be addressed in the uncertainty section of
the BERA.



175. Section 2.2.1, Page2-6: The selection process for determining the contaminants of
potential ecological concern (COPECs) included the use of frequency of detection and
comparison to reference areas. These methods are not appropriate for a screening level
ecological risk assessment (SLERA) which is inherently conservative. Additionally, the sediment
benchmarks used for screening of COEPCs in the SLERA (Section 2.1.2, SLERA Benchmarks, p.
2-4) involved, in most cases, using the upper end of the NJDEP screening benchmarks (e.g.,
ERMs). The Phase 1 report states, “.. the low effect values such as the ERLs were not
considered relevant for COPC selection screening in an urbanized and industrialized waterway
in which the cumulative impacts of historical urbanization and development (outside of
CERCLA releases) has led to a decreased in sediment quality.” However, the ERLs are
appropriately conservative for the SLERA and should be used instead of the ERMs.

Response: With respect to the overall intent of this comment, the primary purpose of the
SLERA was to support a decision regarding the Scientific/Management Decision Point
(SMDP) as to whether chemicals at the site pose an ecological risk and whether additional
study is warranted. The secondary purpose was to indentify the chemicals, receptors, and
pathways to be the focus of the subsequent BERA. The Group is confident that the approach
used has appropriately identified the need for a BERA and the appropriate focus of that
BERA. Though more conservative screening approaches might generate a larger chemical
list, the relevance of these chemicals for supporting risk management decisions at the site is
low.

With respect to the specific comments regarding the use of background data to identify
COPECs, the approach used in the SLERA was designed to identify the site-related chemicals
that potentially contribute to ecological risk in the BCSA and that might warrant further
study. Because the entire Meadowlands region surrounding the site has a high background
burden of chemicals in the surface water, sediments, and fish, background concentrations
must be considered if the subsequent BERA investigation is going to be designed to address
site-specific risks. USEPA’s ERAGS guidance allows a refinement of the COPEC list during the
refined problem formulation, but before the design of field studies. Because the problem
formulation for the BERA has been on-going since the RI/FS scoping activities and Work
Plan development where it was initially discussed, the refinement of COPECs to consider
background was considered appropriate in the SLERA. Nevertheless, the Phase 2 field
investigation includes a subset of samples for analysis of all TAL/TCL compounds. The
results of this sampling will be evaluated in the BERA and the potential risk significance of
any site-related chemicals will be assessed.

With respect to USEPA’s comment regarding the use of ERMs, please refer to the response to
Comment #131.



176. Appendix G, Section 2.2.2, Page 2-7: The use of arithmetic average constituent
concentrations in sediment, surface water, and tissues as exposure estimates are inappropriate
in a screening level assessment. Section 1.1 of the SLERA states that conservative assumptions
regarding exposure and toxicity were used, which is consistent with guidance. However, use of
arithmetic average exposure estimates is neither conservative nor consistent with guidance.
The reasonable maximum exposure point concentration must be used to estimate exposure in
the SLERA.

Response: Maximum detected concentrations were compared to benchmarks in the SLERA.
The results of these comparisons are presented in Table G5.

Arithmetic average concentrations were used in a further evaluation of risks to assess the
patterns of risk across BCSA study reaches and by chemical. The comparison of mean
concentrations to benchmarks was conducted to refine our preliminary understanding of
potential risks at the site and to identify the key chemicals contributing to ecological risk.
The COPECs identified via this assessment will be the focus of subsequent data collection
and the BERA. However, the final BERA report will include an evaluation of the risk posed
by all detected site-related chemicals, and the Phase 2 investigation includes a subset of
samples for the full TCL/TAL compound list.

177. Appendix G, Section 2.2.2, Page 2-7: Text in the second paragraph of this section states
that filtered surface water data was used to calculate Hazardous Quotients (HQs). Although
use of filtered results is suitable for metals whose benchmarks are expressed on a dissolved
basis, they are not suitable for organic constituents. Unfiltered surface water results for
organics provided in Attachment 1 should be used to calculate HQs.

Response: Risk evaluations in the BERA will consider unfiltered results, as appropriate.

178.  Appendix G, Section 2.2.3: The use of surrogates should be mentioned in the uncertainty
analysis, as there are no criteria for certain COPECs in certain media, and so using surrogates
introduces some uncertainty to the SLERA.

Response: The use of chemical surrogates will be discussed in the uncertainty section of the
BERA report.

179. Appendix G, Section 3.1, Page 3-1: This section needs to include a more precise
description of constituents identified as COPECs to be carried forward into the BERA. Although
Section 2.2.1 identifies COPECs, information provided in Section 2.2.2 needs to be integrated
into the finalization of identification of COPECs.




Response: The SLERA COPECs selected for further evaluation in the BERA are TAL metals,
methyl mercury, and PCBs.

180. Appendix G, Table G1: Indicate whether the tissue benchmarks are expressed on a fresh
weight or dry weight basis.

Response: Tissue benchmarks are fresh weight. The source document is not completely
clear on the units, but a review of the text and the method of derivation suggest they are
fresh weight values. Further, our previous discussions with the developer of the
benchmarks (Brad Sample of ORNL) indicated they are fresh weight.

181. Appendix G, Table G1: NOAA sediment criteria should specify whether they are marine
or freshwater criteria in this table and all tables. Also, NOAA surface water criteria are not
“saline”, but rather “marine” and should be corrected in all tables.

Response: Please refer to the response to Comment #17 regarding revisions to the Phase 1
Report. All tables in the Phase 2 Report will correctly identify sediment and surface water
criteria as either marine or freshwater, where warranted.

182. Appendix G, Table G1: COPECs for which a surrogate value is presented should be noted
in this table, as the cited source of these values below the table are the NJDEP or NOAA values,
when in fact they are surrogates and represent the criteria for a different COPEC, and may not
even be the same type of criteria type as the selected surrogate. For example, 1,2,3-
Trichlorobenzene lists an LEL but the surrogate is an ER-M for 1,2-Dichlorobenzene. An
asterisk should be used to indicate COPECs with surrogate criteria in Table G1.

Response: It is correct that the surrogate screening value for 1,2,3’-TCB was incorrectly
listed as an LEL when it should be identified as an ER-M. This correction will carry through
to the BERA report. We reviewed the remaining surrogates listed, and they are
appropriately listed with the correct benchmark type. Table G-2 identified all the chemicals
for which surrogates are used. Any future deliverables will note in appropriate tables any
instance where a surrogate value is used.

183. Appendix G, Table G1: COPEC-specific criteria should be used whenever they are
available. Sediment criteria for alpha and beta BHC should be used rather than the surrogates,
as these COPECs have freshwater LELs. A surrogate was also used for indeno(1,2,3-cd)pyrene,
though this COPEC has a NJDEP LEL which is lower than the selected surrogate (0.26 versus
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0.2).

Response: We chose to use the more conservative sediment screening benchmark for the
gamma isomer to represent all BHC isomers due to structural similarity. It is correct that
the most recent NJDEP sediment standards update shows a screening benchmark for
indeno(1,2,3-cd)pyrene. This was an updated value since we prepared the draft report.
This change in the screening value (0.26 versus 0.2) will not affect the risk results. The
current version of screening criteria will be considered at the time the BERA report is
prepared.

184. Appendix G, Table G1: As noted for sediment above, Table G1 should note which values
are surrogate values because as presented, the table presents specific criteria in cases where
none exist for a COPEC. In all subsequent tables, any COPEC criteria which don’t actually exist
(all COPECs where a surrogate criterion is used) should be noted in the table.

Response: Any future deliverables will note in appropriate tables any instance where a
surrogate value is used.

185. Appendix G, Table G1-surface water criteria: There seems to be a preference for using
acute criteria instead of chronic criteria, despite the selection process described on page 2-4
which indicates that New Jersey Surface Water Quality Standard (NJSWQS) chronic criteria
will be used as a first tier when available. For example, the aldrin NJSWQS saline acute
criterion of 1.3 was used in the SLERA, though it is much higher than the NJSWQS and NOAA
freshwater chronic criterion of 0.017, which would result in an underestimate of risk. ~ The
SLERA selected criteria for all four BHCs is the NJSWQS saline acute criterion for gamma,
though alpha, beta, and gamma BHC all have freshwater chronic criteria. The NJSWQS saline
acute criterion for silver of 1.9 was selected though the NJSWQS freshwater chronic criterion is
much lower (0.12), and Table G1b shows maximum unfiltered silver result (1.70E-01) would
exceed the NJSWQS freshwater chronic criterion. 2-methylnapthhalene has a NJSWQS and
NOAA freshwater chronic value, but the NOAA marine acute criterion is used in the SLERA.
Surface water criteria for the above COPECs should be changed to the most conservative
criteria available.

Also, it seems that NJSWQS in the N] ESC table with footnote #8 were not selected as
benchmarks unless they also matched the NOAA criteria, which resulted in the use of higher
criteria for some COPECs when lower NJ criteria were available. Footnote #8 states “USEPA
Region 5, RCRA Ecological Screening Levels (ESLs) represent a protective benchmark (e.g.,
water quality criteria, sediment quality guidelines/ criteria, and chronic no adverse effect
levels) for 223 contaminants and are not intended to serve as cleanup levels, but are intended
to function as screening levels. http://www.epa.gov/reg5rcra/ca/ESL.pdf “  As they are
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intended as screening levels, their use in a SLERA is appropriate, and the SLERA used criteria
with footnote 8 for at least 10 sediment COPECs. Appropriate NJSWQS in the NJ ESC table
should be selected as benchmarks for the SLERA.

Response: The Group did not give preference for chronic values over acute values; however,
NJSWQS values, if available, were preferentially selected over NOAA benchmarks because
the NJSWQS are promulgated values. Additionally, if no NJSWQS was available USEPA
AWQCs were preferred over the NOAA values. As a result NOAA values were not relied
upon if state or federal values were available.

The state values cited above for BHCs are human health values, not aquatic life values, and
not appropriate in the SLERA.

The reviewer is correct in that the Group did not use USEPA Region 5 ecological
benchmarks in its screening. The reason for this is that the study/technical basis for these
values is unknown and therefore not sufficiently reliable for use. During discussions to gain
a better understanding of the basis of these benchmarks, Region 5 representatives indicated
that a consultant group derived the values, but that Region 5 only has the published results
and not the toxicity data that serves as the basis for the benchmarks. Absent an
understanding of the basis of these values, the Group did not use them in the screening.

Please also refer to the responses to Comments #131 and #132 regarding selection of
sediment and surface water screening criteria.

186. The results of the sampling data from the reference sites indicate that there are
elevated contaminant concentrations in the various media. The use of a reference area that
has been impacted by contaminants similar to the site-related contaminants may not be useful
for the purposes of the risk assessment.

Response: See response to General Comment #4.
187. Appendix G, Table G3: Cyanide is listed as a constituent lacking a sediment benchmark.

However, a freshwater LEL for cyanide in the New Jersey surface water quality standards that,
according to methodology described in the SLERA, must be used as the benchmark.

Response: This cited benchmark for cyanide is an USEPA Region 5 USEPA value. As stated in
the response to Comment #185, the Group did not use Region 5 values because the basis for
these values is not available to evaluate their relevance to the BCSA.
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188. Appendix G, Table G3 “Surface Water”: Antimony, barium, cobalt, thallium, and
vanadium all have N] SWQS freshwater aquatic chronic criteria but the SLERA claims that
there are no benchmarks for these COPECs. The NJ ESC tables give footnote #8 for these
COPECs, indicating their suitability as screening benchmarks. Looking at Table |3 in the
Appendix ] of the Phase 1 report, barium (NJSWQS criterion of 220) had an exceedance and
vanadium (NJSWQS criterion of 12) had numerous exceedances of the NJSWQS criteria.
Criteria for these analytes and their exceedances should be corrected in the appropriate tables.

Response: Please refer to the responses to Comments #132, #185, and #187 regarding
selection of appropriate surface water screening criteria..

189. Appendix G, Table G5: A footnote to this table states that mummichog tissue data from
reference areas was used to screen Study Area data for white perch and blue crab because this
was the only species sampled in reference areas. Although lipid-normalization of organic
constituent tissue data helps to address some inter-species differences, lifestyle differences
between species may also have a large effect on bioaccumulation. Therefore, sampling of
white perch and blue crab from reference areas should be included in Phase 2 and comparisons
of Study Area to reference areas performed as part of the BERA to confirm COPECs for these
species.

Response: The Phase 2 sampling program includes sampling of both white perch and blue
crab from reference areas for COPCs. A detailed comparison of tissue concentrations
between the BCSA and reference areas will be included in the Phase 2 Report and the BERA.

190. Appendix G, Attachment 1 (Table Gla): Table G1a should have a note below it stating
that the sediment concentrations presented are for surficial sediments.

Response: It is assumed the reviewer is actually referring to Table G6a, as no Table G1la was
presented in the SLERA. The data presented in Table G6a are for surficial sediments, as
noted on page 2-7 in the SLERA text. Please refer to the response to Comment #17 regarding
revisions to the Phase 1 Report. Tables presented in the Phase 2 Report will include a note
regarding sampling interval, where appropriate.

191. Appendix G, Attachment 1 (Table Gla): The detection limit for a number of COPECs
exceeds the criterion, but for those COPECs where there was a non-detect, the Maximum
Detected Exceeds Benchmark column says “no”. For example, for PCB-1242, the criterion is
3.00E+01, and the average sediment concentration using half of the detection limit for non-
detects is 3.53E+01, yet the maximum is presented as a non-exceedance. However, if the
average (half of the detection limit) exceeds the criteria, then it cannot be said that the
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maximum does not exceed the criteria. This should be corrected by replacing “ND” in the max
column with less than the detection limit (>#.##E-##) and the exceedance presented as “ND”
or unknown, rather than assuming that an unknown maximum value is below the criteria.

Response: These requested changes will be incorporated into future deliverables.

Appendix H - Modeling Plan

192. Appendix H, Section1.1, Page 1-3: The document is likely a part of CSM development
rather than a modeling plan. A typical modeling plan consists of (a) model development,
including model set up, model calibration, and model sensitivity tests, and (b) model
application, including alternative scenarios. The document says, “The modeling plan describes
a sequential process by which models will be applied during the BCSA RI/FS to support site
management decision.” Further, it states, “An emphasis is placed on the collection of a robust
empirical data set to support the development of accurate and comprehensive CSMs.” These
two sentences suggest that the objectives are not clear. Clarify the objectives of the Modeling
Plan.

Response: The Modeling Plan as presented in the Phase 1 Report addresses the full range of
analyses that qualify as modeling. The reviewer’'s comment appears to focus on the
modeling plan for a numerical model, which may be one of the types of models employed at
the BCSA Site. With regard to objectives of the Modeling Plan, the plan establishes a process
to identify where models can be used as tools to describe site-related processes,
relationships and exchanges in a qualitative and/or quantitative fashion and to forecast the
effects of changing conditions that relate to study area questions. More detailed objectives
will be developed as specific modeling activities are proposed.

193. Appendix H, Section 3.1, Page 3-1, Second Paragraph: The text indicates that a box
model was used. Include details of the calibration of the box model, including the rational for
using 18 boxes. Provide details of any sensitivity analysis conducted. How did assumptions at
model boundaries (boundary conditions) affect the box model results? What bathymetry and
bottom roughness were assumed?

Response: The box model described in the referenced section is the conceptual basis of the
water budget analysis and is described in Appendix A of the RI/FS Work Plan (Geosyntec,
2009), including rationale for the segmentation of the system into boxes based on upland
drainages and waterway features. Although such a model is not calibrated in the manner
done for numerical computer models, the water budget box model was shown to be
consistent with the conditions (e.g., salinity trends, water quality parameter responses to
storm events, calculated tidal and freshwater fluxes) observed in the BCSA during the initial
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phases of Phase 1. Additional validation of the water budget box model will be completed
during Phase 2 based on the larger monitoring data set (e.g., dye testing studies, upland
runoff analysis). Sensitivity analyses were performed by testing the box model over a range
of plausible values for the model inputs (e.g., tidal amplitude, precipitation magnitude,
evapotranspiration rate). The model boundary conditions are defined by the inlets of the
BCSA at the lower Hackensack River and the upland drainage boundary. The latter was
defined by the USEPA and sensitivity of the model predictions to this area definition was not
directly considered in the box model. The conditions at the BCSA inlets at the Hackensack
River are well defined by the tidal amplitude data collected at moored stations MHS-01 and
MHS-02. The bathymetry data collected during the scoping activities work (as augmented in
Phase 1) were used to define the tidal prism for a range of tidal amplitudes. Bottom
roughness is not relevant to water budget calculations.

194. Appendix H, Section 3.1, Page 3-2 “Outfall Discharges”: Identify the location of the
discharge records used to update the water budget in the report.

Response: The discharge locations were derived from the NJPDES Surface Water Discharges
in New Jersey, (1:12,000) Version 20090126, New Jersey Department of Environmental
Protection (NJDEP), Environmental Regulation (ER), Division of Water Quality (DWQ),
Bureau of Point Source Permitting Region 1 (PSPR1), dated 26 January 2009. Discharge
records were acquired from a search of Daily Monitoring Report (DMR) data available from
the NJPDES Open Public Records Act (OPRA) database system.

195. Appendix H, Section 3.1, Page 3-4, Bullet “Flushing and Circulation”: Provide more
detailed information or methodology describing how the data set will be used to calculate the
exchange between segments and exchange with the lower Hackensack River.

Response: Salinity in the BCSA is derived from exchange with the River and thus temporal
and spatial changes to the salinity gradient provide for an understanding of freshwater
inputs, flushing, and circulation within the BCSA and exchange with the Hackensack River.
The data collected from the moored stations constitute a long-term monitoring record of the
BCSA hydrodynamics over a range of site conditions, such as tides, storm events, and outfall
discharges. Trends in salinity (and other water quality parameter data) from the stations
will be evaluated against other data sources (e.g., tidal elevations, precipitation amounts and
predicted runoff quantities, wind speed/direction, dye test studies, timing and rate of
discharge from the NJSEA outfall) to assess the response of the system, as a whole and
between segments, to changes in system conditions. Analyses will be completed to quantify
the observed water quality parameter response to specific perturbations of system
conditions (e.g. large rainfall events, high winds, etc.) and to provide insight to the key
processes affecting exchange within the system and with the lower Hackensack River.
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Analytical calculations, such as calculation of dispersion rates and flushing times as
described by Thomann and Mueller (1987) and Fisher et al. (1979), will be used to quantify
system behavior over a range of observed site conditions.

196. Appendix H, Section 3.1, Page 3-4, Bullet “Relationship of TSS and NTU”: Discuss the
feasibility of a turbidity-TSS relationship approach to support the goals of this section, ie.,
organic and inorganic sediment flux. In particular, describe how the variability and
uncertainty in the relationship will be handled in flux calculations. Will ADCP backscatter also
be used as a TSS surrogate? What is the backup plan if a successful calibration between
Turbidity and TSS is not observed?

Response: As discussed during the August 4, 2010 work session with the USEPA and other
stakeholders, quantification of the relationship of TSS to turbidity is complex and requires
an approach based on multiple lines of evidence. Quantification of the relationship between
suspended solids measurements and continuously monitored water quality parameters,
such as turbidity, at the moored stations is a primary focus of the Phase 2 program (refer to
the response to Comment #3). The program includes extensive TSS sample collection over a
wide range of conditions, as well as characterization of other parameters likely to influence
TSS concentrations/characteristics (e.g., chlorophyll-a, particle size distribution, and
dissolved, particulate, and total organic carbon analyses). In addition, as discussed during
the August work session, the relationship of ADCP backscatter data to TSS has been shown
to be an effective surrogate for turbidity for estimating suspended solids in the BCSA.
Collectively, the extensive data set developed through Phases 1 and 2 will provide for a
robust understanding of the relationship of suspended sediments to the long-term,
continuous data (turbidity, ADCP backscatter) collected at the moored stations. Uncertainty
in this relationship will be considered in future calculations of sediment fluxes.

197. Appendix H, Section 3.1, Page 3-5, Bullet “Sediment Balance”: The Modeling Plan
assumes that field measurements of sediment loading from upland, quantification of sediment
exchange between segments, and estimate of autochthonous production will provide the
deposition rate in sediment balance calculation. This assumption is based on the accurate
measurement and estimation of each term. Provide more detailed justification of sediment
balance calculation in terms of uncertainty of the estimation relative to the sediment
deposition rate.

Response: Two of the lines of evidence to answer the questions of sediment deposition rates
and sediment balance are the geochronology data (Phase 1 and 2) and estimation of the
current sources of sediment (e.g., upland runoff, autochthonous production/deposition,
sediment transport from Hackensack River), measured directly in the BCSA to the extent
practicable. These lines of evidence and other relevant factors (e.g., Sedflume results) will be
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evaluated concurrently to answer the related study questions and consider the uncertainty
factors.

198. Appendix H, Section 3.2, Page 3-7, Bullet “Establish Relationship Between Particulates
and COPC Movement”: Section 3.2 needs to be further developed and should consider the
following concerns: How will be variability in water column concentrations affect the COPC
filter size fractionation study? Would a sediment transport calculation be conducted for each
of the particle size fraction filtered from the water sample?

Response: The Phase 1 LISST data and the Phase 2 LISST data to date show a bimodal
distribution in particulate size fraction, with one group of “fine” particulates (on the order of
10 pum size) and a second group of “coarse” particulates (on the order of 100 pm size).
Because the observed system velocities are insufficient to maintain 100 pm particles
composed of inorganic material (i.e., sand) in suspension, the coarse size particulates are
organic in nature.

As described in Section 3.2.2.3 of the Phase 2 Work Plan Addendum, the particulate COPC
fractionation task will involve quantification of the distribution of COPC concentrations
between fine (mud, silt, clay) and coarse (sand size) particles through filtration methods.
Samples will be collected at mid-flood and high-slack tide during two sampling events: one
in warm weather and one in cold weather. These data will provide an understanding of the
distribution of COPCs between the two primary particulate fractions in the BCSA and how
this condition varies in response to organic productivity levels (high during warm weather,
low during cold weather) and tidal phase. The results of this study will be used to assess the
potential significance of suspended particulate size on COPC transport. Based on this
analysis, a determination will be made whether further quantitative analyses are necessary
to support risk analysis and remedy evaluations.

199. Appendix H, Section 3.2, Page 3-7, Bullet “Inorganic and Organic Fractions”: Change
“comprised” to “composed.”

Response: Please refer to the response to Comment #17 regarding revisions to the Phase 1
report.

200. Appendix H, Section 3.2, Page 3-8, Bullet “Mercury Fate, Transport and Bioavailability”:
Will the pore water and sediments from the high resolution cores be analyzed for COPCs? It
could be useful to spike the cores with Hg isotopes and determine rates of
methylation/demethylation in the lab.
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Response: As described in the Phase 2 Work Plan Addendum, the sediments from the high
resolution marsh cores will be analyzed for total mercury and methyl mercury, as well as
related parameters (sulfide/sulfate, AVS/SEM, total organic carbon, and biodegradable
dissolved organic carbon). Porewater and isotopic analysis are not proposed at this time,
but may be considered in future phases of work if the results of Phase 2 indicate that these
analyses would provide useful data to support remedy selection.

201. Appendix H, Section 3.3, Page 3-12, Third Paragraph: Note that the Gobas models are
for hydrophobic organic compounds and therefore would not be applied to mercury.

Response: Comment noted.

202. Appendix H, Section 3.4: Explain how the various components will be integrated to
predict future recovery and risks? What assumptions will be made to forecast changes in
sediment, water and biota COPC concentrations under natural conditions and other scenarios?

Response: Empirical models are being developed to predict sediment deposition/transport,
chemical movement and bioavailability within different physical compartments of the
system, and biological uptake in resident biota. These models will be used collectively to
predict physical isolation, chemical movement and biological uptake in the future under
natural recovery and active remediation scenarios.

203. Appendix H, Section 3.4, Page 3-12, Last Paragraph: “By understanding these
processes across a range of conditions, it will be possible to forecast the likely effects of a
remedial measure on site conditions.” This statement also needs to be modified to include
contingencies in the event that statistically valid relationships are not found.

Response: Forecasting likely outcomes at the ecosystem and landscape levels is based on a
holistic understanding of the system processes and dynamics; statistical analyses are of
limited value at these higher levels of system hierarchy. More detailed discussion of these
analyses will be provided in the Phase 2 Report.

204. Page 3-7 in Phase 2 Work Plan describes dye tracer study: dye will be released in upper
segment of Berry’s Creek. How long is the dye visible and at what dilution can it be detected?
Le., will it be able to tell us about exchange between Berry’s Creek and the Hackensack, or is it
for smaller scales (just exchange between different segments of Berry’s Creek)? If it’s the latter,
then another release point should be added at the downstream end. It is also noted that,
“Detailed protocols for the dye study are provided in the project documents, as amended for
Phase 2”. It is not clear what these are and where they are.
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Response: The protocols for the dye study are detailed in the Phase 2 Work Plan Addendum
(Section 3.1.4) and in the Phase 2 QAPP Addendum (Section 2.4 of Appendix B and SOP 1.3
of Appendix C). Prior to initiation of the test, a calculation of the dye quantity required was
made based on the anticipated conditions during the study (e.g. tide levels), such that
sufficient dye was present to permit its detection following dispersal through the system.
The dye was visible (to the human eye) for several hours, but injected at a quantity
sufficient to permit its detection throughout the system following dispersal using the field
flourometers (detection limit of 10 pptr under optimal conditions). Further, discrete
samples were periodically collected for bench top analysis of dye fluorescence at a lower
detection limit (1 pptr).

205. Biological activity is somewhat limited because of low dissolved oxygen, but it could still
affect sediment stability/erosion potential (e.g. burrowing worms destabilizing sediment) and
this effect would be seasonal Therefore, sampling for sediment cores to analyze for
resuspension potential should be timed to be representative.

Response: The Sedflume sediment cores will be collected in late July, the peak of biological
activity and prior to the most sustained low dissolved oxygen periods (August) to provide
representative results.

Appendix M

206. Appendix M, Page 1 and associated graphics: An error exists in Appendix M if the
“Filtered Fraction” as defined in the appendix is the “concentration of a COPC in a given filtered
sample divided by that of its associated unfiltered aliquot.” The fraction should not exceed one.

Response: Note 2 on Figures M-1a through M-1g states “Filtered fractions that are greater
than 1 indicate filtered sample results that exceed their corresponding unfiltered result.
Such results are not theoretically valid and are likely due to sampling or analytical
variability”.
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Appendix N BERA Work Plan

207. p.2-5: Rutherford et al is missing from the references.

Response: The parenthetical reference to Rutherford, Avon and Lyndhurst identifies the
names of historical unlined landfills in LBC, and is not a citation. This will be clarified in
future documents.

208. p.2-9: Kraus 1989 is missing from the references.

Response: The complete reference for Kraus (1989) was included on page 5-3 of Appendix
N.

209. p. 2-10: The mummichog numbers are stated to be low because of the trawl sampling
method used by NJMC. What sampling method is proposed for mummichog in Phase 2? The
BERA work plan states that “similar methods” (to Phase I RI) will be used in Phase 2.

Response: Mummichog collection in both Phase 1 and Phase 2 was conducted using
primarily minnow traps, supplemented with seine and gill netting where appropriate. A
detailed description of the biota collection procedures is provided in Section 3.5.1 of the
Phase 2 Work Plan (Geosyntec, October 2010), and in Field SOP 5.1 (Appendix C) of the
QAPP (Geosyntec, October 2010).

210. Section 2.6, Page 2-17: A discussion of non-chemical stressors that exist in the Berry’s
Creek Study Area is included in the BERA Work Plan. However, the sole purpose of the BERA is
to assess the risks associated with CERCLA contaminants regardless of the other stressors
involved.

Response: As noted repeatedly in deliverables to the USEPA to date, the assessment of the
CERCLA hazardous substances effects on the BCSA aquatic life must concurrently take into
account the effects of the non-CERCLA stressors, which are known to be relatively important
in highly urbanized areas. Therefore, the risk assessment, consistent with USEPA guidance,
takes into account CERCLA and non-CERCLA stressors, while remedial actions are focused
solely on reduction of CERCLA stressor risks, where warranted.
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211. The negligible surface water chemical concentrations may be due to dilution, sorption,
or sampling limitations. Perhaps high volume sampling techniques need to be evaluated for
this study.

Response: Review of the detection frequencies presented in the surface water summary
statistics (Phase 1 Report Appendix ], Table J-3) indicates that the current surface water
sample collection procedure is adequate to measure COPC concentrations in the BCSA, if
they are present. Comparison of total (unfiltered) vs. dissolved (filtered) surface water
sample results indicates that for most COPCs, much of the COPC mass in surface water is
associated with the particulate phase, which is consistent with the conceptual model for
chemical fate and transport in the BCSA. COPCs were often detected in the dissolved fraction
but were generally below the screening criteria (refer to Table J-3). Therefore, high volume
sampling techniques are not warranted.

212. The BERA work plan should discuss more fully any relationships between tidal
interface/density differences and salinity.

Response: The BCSA is a well-mixed estuary with no salinity or density stratification. This
finding is well-supported by data from the moored hydrodynamic stations in BCC and UBC.
Continuous monitoring data at both the top and bottom of the water column at these two
locations indicate that salinity and temperature are essentially uniform throughout the
water column. Water quality summary statistics are presented on pages 2-11 through 2-13
of the Phase 1 Report.

213. The BERA work plan includes an assumption that surface water risks are negligible.
What about suspended sediment exposures, effect of high detection limits, seasonal or weather
driven changes in chemical concentration and possible changes in bioavailability?

Response: Surface water risks will continue to be evaluated in light of the complete Phase 1
and Phase 2 dataset. Factors influencing risk associated with surface water exposures, such
as those listed above, will be evaluated in the BERA.

214. The organisms being used as receptors in the risk assessment are pollution tolerant.
While this is an urban waterbody, the goal should be to improve the water quality to allow
native species to inhabit the area. Receptor species should be chosen based on their likelihood
of susceptibility as well as their importance in a restored ecosystem. Certain species may be
rare in the recent surveys. Perhaps they would return if the system was remediated. This issue
also applies to Phragmites. It may not be appropriate to base a decision on allowing continued
production of this invasive species.
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Response: The BERA includes a wide range of assessment and measurement end points that
are representative of the range of pollution tolerances found in the Hackensack River
estuary. Goals for improved water quality can be realistically set for the BCSA using these
species, consistent with State and regional (e.g., NJMC) goals for the Hackensack River
estuary. With regard to Phragmites, its dominance in the Meadowlands pre-dates industrial
discharges and was caused primarily due to hydrology and salinity changes resulting from
other human activities. In addition, although invasive, its relative capacity to maintain
highly productive tidal marshes in an urban ecosystem stressed by relative sea level rise
will be a necessary part of the risk analysis.

215.  Phase 2 will include an assessment of the interactions between the marshes and the
waterway; it should also assess interaction between Berry’s Creek and the Hackensack River.
It is understood that the Hackensack River is not currently considered to be part of the BCSA
but movement to and from the river is an important component to understanding the system
overall

Response: The revised Phase 2 Work Plan Addendum (Section 3.1) discusses the planned
evaluation of the exchange between the BCSA and Hackensack River as a result of the tidal
and freshwater exchange.

216. p. 3-10: The BERA work plan notes, “Sediment toxicity of COPCs is likely limited or
overall risks are less than risks to aquatic predators.” Sediment toxicity testing should be
conducted. Also, was pore water analyzed for metal concentrations? Since AVS is high,
confirmation that pore-water concentrations are below AWQC would support limited
bioavailability of metals.

Response: The need for sediment toxicity testing and pore water analysis is being discussed
with USEPA based on the evaluation of the Phase 2 benthic community data and other
sediment data and risk assessment needs.

217. p. 3-12, Section 3.3.1, Measures of Exposure: The BERA work plan states, “COPC
residues that exceed those detected in reference site biota will be used to assess site-specific
exposure and risk.” Literature values should be used to assess exposure and risk.

Response: Literature values will be used along with site-specific data to assess site-specific
risks.
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218. Section 3.1, Page 3-2: It is noted that based on acid volatile sulfide and simultaneously
extracted metal (AVS/SEM) SEM metals in sediment are not bioavailable or likely to contribute
to sediment toxicity. Under field conditions, the certainty of this method’s predictive ability is
relatively unproven and has significant limitations to its applications. For example, this
method is not very useful in the more oxic conditions of the sediment which is where most of
the biological activity exists. Additionally, use of the AVS/SEM approach requires that the
sediments are never disturbed or changed from the parameters examined to make the ratio
calculations. Therefore, the information used from this analysis should not be considered
significant in the weight of evidence evaluation.

Response: These factors will be considered appropriately in the final weight of evidence
evaluation presented in the BERA.

219. It is noted that for exposure to TAL metals (other than mercury) bioaccumulation is not
an important pathway. However, Table G1c. (SLERA Tissue Screening Results) from Appendix
G indicates that there are several metals in biota tissue which exceed benchmarks. Therefore,
this further information should be provided to explain this discrepancy.

Response: The referenced statement in its entirety states “For exposure to TAL metals
(other than mercury), bioaccumulation with subsequent biomagnification is not an
important transport pathway” [emphasis added]. Although a number of metals were
present in tissue at concentrations above wildlife benchmarks, only mercury, methyl
mercury, and aluminum were detected in the BCSA at concentrations that were greater than
concentrations detected in the reference sites. Of those three metals, only mercury and
methyl mercury biomagnify in the food chain; biomagnification is not predicted to be an
important pathway for other TAL metals.

220. Section 3.2.1, Page 3-5: The Assessment Endpoints included in the BERA do not include
the benthic macroinvertebrate community. It may be appropriate to consider protection and
maintenance of the benthic macroinvertebrates an assessment endpoint since they are an
important part of the community and the food chain.

Response: As discussed during the February 2 and 3, 2010 meeting, the Group has
evaluated the many factors that will likely influence COPC effects on benthic organisms in
the BCSA. Based on this evaluation, the Group has recognized that prior to the Phase 2 work
little was known about the benthic community in the BCSA waterways. The New Jersey
Meadowlands Environmental Research Institute (MERI) collected a small number of
samples in Berry’s Creek Canal as part of a larger study of the Meadowlands (Bragin et al,
2009), and a limited study was completed in Oritani Marsh, which included a few samples in
Berry’s Creek Canal (Barrett & Mcbrien, 2007). In addition, limited benthic invertebrate
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community characterization was completed in the Eight Day Swamp area (Weis and Weis,
2003). No studies using consistent methods and sub-habitat stratification were conducted
prior to the Phase 2 BCSA work. In addition, studies had not been completed in LBC or MBC,
where there is a significant range of salinity and other parameters that influence benthic
community composition. Consequently, the Group has implemented the benthic community
survey across the BCSA study segments and the most representative reference area with
regard to salinity and substrate composition (Bellman’s Creek), to understand community
composition and variability. The Group will evaluate the potential utility of the benthic
community as a measurement endpoint based on the results of the Phase 2 work.

221. Section 3.2.2, Page 3-6: The Assessment Endpoints for the marsh include the marsh
vegetation production, passerine songbirds, and aquatic mammals. Based on the reported
mammalian species as presented in Table 2-2, it is recommended that additional assessment
endpoints be added for the protection and maintenance of small mammal (e.g., shrew) and
carnivorous avian populations (e.g., red-tailed hawk).

Response: No shrew were found in the marsh interior during mammal surveys completed
within the study area (Kiviat and MacDonald, 2002). Shrew was not selected as an
assessment receptor because they are predicted to occur in low numbers primarily along
the marsh fringe areas rather than the marsh interior, which is subject to tidal inundation.
These fringe areas are more terrestrial in character and not the area of focus for the RI/FS.
Consistent with the ERAGS, they are not ecologically relevant receptors in the BCSA.

Passerine song birds were selected as the avian receptor species in the marsh over raptors
because their smaller foraging range, in concert with a diet that can include aquatic as well
as terrestrial insects, will result in higher calculated risks.

222. Section 3.3.1, Page 3-12: It is noted that tissue levels in reference site biota will be used
to assess site-specific exposure and risk. However, literature values should be used to assess
exposure and risk.

Response: Literature values will be used along with site-specific data to assess site-specific
risks.

223. Section 3.3.1.1, Page 3-12: The measurement endpoint for the fish community involves
surface water and sediment contaminant concentrations. Additionally, it may be appropriate
to consider the comparison of fish tissue contaminant residue data with critical body residue
effects concentrations/toxicity reference values as another measurement endpoint for the fish
community.
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Response: Residue-effect data will be considered in the risk assessment (along with data
from other lines of evidence) if reliable and defensible critical body residue effect levels are
available. Many of the published critical body residues available to date have significant
data quality limitations and are of questionable reliability and applicability to the conditions
in the BCSA. The BERA report will discuss available residue-effect levels and identify those
reliable for use in the baseline assessment.

224. p. 4-4: The BERA work plan notes, “Field based assessment of toxicity might be
employed.” This is an important part of the weight of evidence and useful for remediation
goals and, therefore, should be considered.

Response: Please refer to the response to Comment #220 regarding toxicity testing.

225. Section 4.3.3, Page 4-4: An area use factor will be used when calculating dose to
ecological receptors. However, receptors that also forage beyond the limits of the Berry’s
Creek Study Area may continue to be exposed to contamination as a result of the urban
watershed. Additionally, considering the size of the Berry’s Creek Study Area it’s conceivable
that a receptor could forage entirely in the creek. Therefore, it may be appropriate to consider
the area use factor equivalent to one.

Response: Area use factors (AUFs) will be species-specific. Species with smaller foraging
ranges will likely have AUFs of 1 whereas species that roam across larger areas (e.g., great
blue heron) will have smaller AUFs.

226. p. 4-5: The BERA work plan notes, “...the single point (i.e., deterministic) calculation of
HQs will be accompanied by qualitative and possibly quantitative uncertainty analysis. This
may include, for example use of probabilistic or bounding methods...” How will this be
decided?

Response: The decision of whether probabilistic or bounding estimates are appropriate to
support the deterministic HQ analysis will be dependent on the importance of the pathway
in defining ecological risk at the site, the degree of uncertainty in the risk calculation, and
the availability and adequacy of the data used to calculate the HQ values to develop
distributions. Availability of supporting data for the input variables that are most critical for
defining the potential risk (e.g., media concentrations) would determine whether a
distribution or bounding approach would be most appropriate to supplement the
deterministic HQ analysis. Although the chemical dataset will be robust with respect to
defining input distributions for either the probabilistic or bounding approach, data for other
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inputs to the HQ calculation, such as ingestion rates or toxicity values, may be less definitive.

227. Page 4-5: The document states that, “...the single point (i.e., deterministic) calculation
of HQs will be accompanied by qualitative and possibly quantitative uncertainty analysis. This
may include, for example use of probabilistic or bounding methods...” Further information
should be included regarding how this will be determined.

Response: See response to Comment #226.

228. ltisindicated that field based assessments of toxicity might be employed.

Response: Please refer to the response to Comment #220 regarding toxicity testing.

229. The BERA work plan should discuss more fully any relationships between tidal
interface/density differences and salinity.

Response: Please refer to the response to Comment #212 regarding water column
stratification.

230. It is not clear how will methylmercury exposure-point concentrations be used in the
BERA.

Response: Methyl mercury concentrations in sediment and surface water at the point of
contact of a particular receptor will be used to understand and calibrate predictions of
mercury bioavailability and uptake in biota. The concentrations of COPCs have been
measured at locations and in sampling increments that are most representative of exposure
points. Further refinements of this approach are anticipated in Phase 2 and 3. In addition,
methyl mercury data in biological tissue will be used to assess potential exposures in
wildlife predators.

Appendix O - Sediment Core Geochronology and COPC Data

231. The application of a “cesium horizon method” is questionable. If an appropriate Cs-137
peak cannot be identified, then the core has likely been disturbed, and the determination of the
pre-1950 layer would not be appropriate as the assumption of constant deposition does not
hold.
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Response: There are multiple reasons why a 137Cs peak may not be identifiable in a 1 m
core that do not result from core disturbance. These include the following:

e The 10 cm interval used in Phase 1, could lead to a dilution of the sediment with peak
activity with surrounding sediments of lesser activity. As a result, two or more
consecutive samples may have elevated yet similar results with no clear peak
identified.

e Changing sorptive characteristics of the sediments (e.g.,, an abrupt change in grain
size distribution or organic carbon presence) could lead to spurious variations in
radionuclide activity, which could confound analyses. For example, the loading of
organic matter from sewage outfalls changed substantially repeatedly in quality and
relative location between 1950 and present.

e (Continuous, relatively rapid deposition may have occurred in the top 1 m at a
particular core location, such that it represents post-1963 sediments; in such a case,
the 137Cs peak would be present deeper than 1 m.

As noted elsewhere in these responses, the Group will review the Phase 1 core data along
with the Phase 2 data to support a consistent interpretation of the chronology data.

232. Appendix O, Table 0-1 (and associated downcore profiles): Mercury concentrations that
were less than 1 mg/kg were only reported in sediment cores that penetrated the native layer
(plus location 168). The majority of the Phase 1 low resolution cores was “incomplete” and did
not capture the extent of contamination. Sediment cores need to be advanced to the native
red-brown sand/clay or to refusal. It is recommended that Phase 2 sediment cores be
advanced further than a pre-determined depth of 1 meter.

Response: Consistent with previous investigations, the Phase 1 coring clearly documented
the highest concentrations of COPCs typically occur at depth in most areas of waterways and
marshes. Also, following a peak in concentrations, concentrations decrease. These types of
sediment profiles indicate sediment stability at most locations in a manner that corresponds
with the known pattern of industrial activity in the BCSA. In addition, the Phase 2 sediment
program is designed to provide a substantially increased characterization of the vertical
profile of COPCs. For example, the Phase 2 high-resolution sediment coring program
includes a provision for sampling and potential analysis of sediments in the 1-2 m horizon.
The conditions that may lead to a decision to analyze sediments in these horizons are
described in the Work Plan and include the following: (i) failure to capture the 1963 137Cs
peak in the 0-1 m horizon, (ii) imprecise radiological datasets in the 0-1 m horizon (if
obtaining deeper data points will decrease uncertainty in the analysis), or (iii) erratic COPC
distributions (again, where deeper data points will decrease uncertainty in the analysis).
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233. Appendix O “Overall Interpretation of Lower Berry Creek” First Paragraph: The report
states that the center channel is “near a state of siltation equilibrium.” However, the two cores
used as examples (108 and 115) more likely illustrate a net-erosional locations.

Response: Please refer to the response to Comment #8 regarding characterization of
depositional environment. TBZ-108 is interpreted as being slowly depositional (likely close
to equilibrium) based on several lines of evidence, including 137Cs and 210Pb signatures that
indicate rates of deposition that are in reasonable agreement (in light of measurement
error) as well as detected 7Be. TBZ-115, in a thalweg pool, is interpreted as no net change.
Based on the ancillary lines of evidence discussed in the response to Comment #8, there is
no evidence to suggest that these areas are net erosional. Comments regarding
interpretation of geochronology data will be evaluated further during the Phase 2 data
analysis and presentation.

234. Appendix O “Overall Interpretation of Lower Berry Creek” Second Paragraph: The
report states that Lower Berry’s Creek has a relatively “higher sedimentation rate.” However,
the core that used as an example (101) is not datable since pre-1950 material (non-detected
Cs-137) was placed on top of post-1950 material (Cs-137 bearing) indicating a physical
discontinuity in the core.

Response: Based on the subsurface sediment profiling conducted nearly continuously along
the entire length of all four study segments, the post-Pleistocene sediment thickness in LBC
is clearly the greatest. The diversion of most freshwater and tidal flow from LBC following
construction of the canal in 1911 reduced stream competence (power) and capacity of LBC,
resulting in conditions favorable to net deposition. Also, the deposition of landfill debris
along most of LBC during the 1950s, 1960s and 1970s likely complicated the depositional
profile in various ways. Such known factual events must be taken into account when
interpreting the sediment cores.

Non-detect results for 137Cs do not automatically indicate that the associated sediment was
deposited before 1954. Theoretical and observed profiles of 137Cs, such as in Zapata (2002),
show that deposited 137Cs activities decrease steadily in more recent time. Hence, we would
suspect that shallow samples, assuming they represent recent sediment, would have
relatively low 137Cs. Additionally, the highest sand fraction observed in the core was found
in the 0-10 cm horizon of this core; as 137Cs does not strongly sorb to sand, sediment grain
size may have contributed to the non-detect result for 137Cs in this sample.

Following completion of Phase 2, a more substantial vertical characterization of sediments
will be available to understand the general patterns and localized variations, to the extent
needed to calculate risks and evaluate remedial alternatives. These results will be discussed
further in the Phase 2 report.
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235.  Appendix O “Overall Interpretation of Lower Berry Creek” Third Paragraph: The report
states that the mudflats have higher sedimentation rates than the channel. However, the two
cores that they use as examples (116 and 117) are not datable since pre-1950 material (non-
detected Cs-137) was placed on top of post-1950 material (Cs-137 bearing), which indicates a
physical discontinuity in the core.

Response: Please refer to the response to Comment #234 regarding dating of cores with
non-detect 137Cs results. TBZ-115, TBZ-116, and TBZ-117 present a coherent picture of the
morphological history of the associated transect across LBC. Appendix O of the Phase 1
Report (Attachment O-1) describes the relationships among the three cores in detail. To
summarize, TBZ-115 represents the oldest portion of the sediment column, TBZ-116
represent sediments of intermediate age, and TBZ-117 represents the youngest sediments.
Multiple lines of evidence, including COPC distributions, reasonably concurring 137Cs and
210Pb deposition rates, and the environmental setting of these coring locations, support that
the thalweg may experience no net deposition. However, significant deposition may occur
on mudflats, as evidenced by calculated deposition rates for TBZ-116 and TBZ-117 ranging
from 0.9 to 2.2 cm/yr. This observation is consistent with the substantially reduced flows
(i.e., stream power) in LBC since the construction of Berry’s Creek Canal in 1911. Comments
regarding interpretation of geochronology data will be considered further during the Phase
2 data analysis and presentation.

236. Itis noted that 137Cs activity in a core was shown to have anomalies from storm activity
and fine grained material had different activity than coarse grained material (Chmura and
Kosters 1994). Were anomalous storm deposits identified in any of the cores?

Response: Identification of storm deposits is not a specific objective of the Phase 1 or Phase
2 sediment program. Grain size analysis was completed for 10 cm sample intervals during
Phase 1; however, much higher resolution analysis would be required to characterize
deposits from individual storm events. Additional grain size data will be collected in Phase
2, but not at sufficient spatial or vertical resolution to conclusively identify specific storm-
related deposits.

The Group recognizes that grain size may influence the measured radionuclide activity (i.e.,
sand typically has a lower activity than finer grained sediments). This was generally noted
in the introduction (Appendix O, page 2-2) and specifically discussed for several of the
Phase 1 cores (e.g., TBZ-127, TBZ-142, TBZ-169, etc.). All potential explanations for the
observation of 137Cs non-detect values, including both grain size and storm-related
deposition, will be considered during the analysis of Phase 2 geochronology data.
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237.  The existence of a subsurface peak shows that not all the sediment deposited since 1963
has been scoured away, but some of it may have been, ie., contamination may have been
remobilized. To assess uncertainty, visual inspections of the cores should be used to look for
evidence of scour (e.g., discontinuities in color or texture). Also the computed sediment fluxes
based on core deposition rates should be compared with those based on runoff modeling and
TSS data at the Hackensack confluence.

Response: A major objective of the Phase 2 field work and data analysis is to use all of the
data, the understanding of the physical system, and the history of events in the BCSA to
develop an in-depth empirical understanding of the sediment transport, deposition and
resuspension dynamics. Included in this analysis will be detailed evaluation of the cores
collected during the scoping, Phase 1 and Phase 2 work, as well as the sediment profile
imaging work.

238.  p. 2-3: The list of cores with no net deposition currently includes 5 cores (115, 127, 141,
159, and 169), but should also include 128 according to its description in Attachment 0-1. 108,
142, and 149 (Cs all ND below the top 2 samples) seem to have very little deposition, if any, and
should be mentioned here as well (in 108, 137Cs horizon is at about 15 cm depth, but PCB
concentrations are around 0.1 to 1 ppm prior to that, so there’s no clear pattern of burial).

Response: The data presentations for TBZ-128 in Appendix O were in error. The corrected
137Cs dataset, which was shown in Figure O-2 and elsewhere in Appendix O and the report,
indicates detected values and a coherent record of sediment deposition. The geochronology
findings will be further evaluated as part of the Phase 2 analysis and the corrected core
profiles for TBZ-128 will be provided as part of the Phase 2 report.

For TBZ-108, TBZ-142, and TBZ-149, it is recognized that in each case, the column of
recently deposited sediment is thin and overlies sediments that may be much older. Yet, in
all three cases, two separate lines of evidence (137Cs and 21°Pb dating) indicate positive rates
of deposition. Hence, it is not appropriate to classify these cores as experiencing no net
change. Comments regarding interpretation of geochronology data will be considered
further during the Phase 2 data analysis and presentation.

239. The term “dynamic” should be inserted before “equilibrium” when referring to cores or
regions of the river that show recent sedimentation but no long-term trends. This will help
emphasize that there are both erosional and depositional processes at work. For areas where
there is not Be-7 data indicating recent deposition, what empirical evidence is there for
equilibrium as opposed to net erosion? If none, then should be separated out from those that do
have evidence of recent deposition (i.e, there should be an “indeterminate” or “potential
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erosion” category in addition to the equilibrium and depositional categories).

Response: Please refer to the response to Comment #8 regarding characterization of
depositional environments. The Group will consider this comment and the terminology used
to characterize each sample location based on a review of the combined Phase 1 and Phase
2 geochronology data in the context of other lines of evidence related to sediment
deposition. A detailed discussion of sediment deposition in the BCSA will be included in the
Phase 2 Report.

240. Some cores that are depositional long term based on Cs and Pb data have no recent
sedimentation judging by Be. These should also be identified as a separate category if the
model is to be used for predictions and not just for a conceptual model of previous transport,
because as sediment accumulates, deposition rates may decrease, so past conditions do not
necessarily represent the future. So in total, there should be four categories:

a. Depositional (multiple lines of radioisotope/COPC evidence showing both long-term
and recent deposition)

b. Dynamic equilibrium (recent sedimentation, as evidenced by Be, but no long-term
trends in COPCs/Cs/Pb)

c. Previously depositional (long-term trends, evidenced by COPCs/Cs/Pb, but no Be
evidence of recent sedimentation)

d. Indeterminate, potential scour regions (no long-term trends, no recent
sedimentation)

Response: Please refer to the response to Comment #239 regarding terminology for
characterizing depositional environments.

241. For cores without Be-7 data (e.g., 130, 159), will that data be coming in? If not, please
explain what happened?

Response: 7Be data for most cores were collected using box coring methods due to the high
sample integrity that this method provides. However, the box core could not be successfully
deployed in all locations due to difficulties associated with uneven sediment surfaces or a
particularly stiff sediment matrix in some cases. In cases in which the box core could not be
used, “Be sampling was deferred to the vibracoring program. In two such locations (TBZ-
130 and TBZ-159), the core condition suggested that some sediment slumping probably
occurred in the core in the shallowest intervals (i.e., top few cm). Due to uncertainty
regarding the physical integrity of the top 6 cm, ’Be sampling was not pursued further for
these two locations. Hence, no data are pending for these cores.
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242. Core 139 Pb doesn’t look like a trend. The range of sedimentation rates is estimated to
be quite broad (2.6 to 21.9 cm/yr) so many different things might have been happening there.
Be indicates recent sedimentation, so this one should be placed in the dynamic equilibrium
category.

Response: Please refer to the response to Comment #239 regarding terminology for
characterizing depositional environments.

243.  The description of the coring work should include a discussion of how coring locations
were selected and what these represent (i.e.,, present the rationale behind the number of cores
and their placement). When analyzing the results, it would be helpful to discuss all the deep
pool samples together and all the mudflat samples together, in order to help identify any
trends. This would be useful in places like Section 2.1.4.3 in Phase 1 Report and Appendix O and
especially moving forward into the Phase 2 work.

Response: Please refer to the response to Comment #14 and the Phase 1 Work Plan
(Geosyntec, 2009) for information regarding sediment sampling program design. The Group
will consider this comment during analysis of the combined Phase 1 and Phase 2
geochronology dataset. A detailed discussion of sediment deposition patterns in the BCSA
will be included in the Phase 2 Report.

Appendix P - Addendum to Technical Memorandum Regarding Identification of
Candidate Reference Areas

244. The Mill Creek Reference area contains mitigation sites where major changes to the
wetlands had been made in 1988 (63 acres) and more recently in 2000 (140 acres). The
following information taken from
http://www.njmeadowlands.gov/environment/parks/mcm.html should be included in the
discussion: “This 209-acre area was purchased by NJMC for preservation in 1996 from Hartz
Mountain Industries. It was undeveloped and had experienced no direct industrial activities. A
development of a 2,750 town homes had been proposed for the site. It had a dense
monoculture of common reed (Phragmites autralis,) with very little open water and reduced
tidal flow. In its former condition, there was little habitat diversity.

Response: Additional information on the history of the wetlands mitigation work at the Mill
Creek reference area will be included in the RI report and other deliverables, where
appropriate.
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245. In 1998, NJMC began wetlands enhancement activities at the site, including the re-
establishment of tidal flows, creation of open water impoundments, grading to create low, high
and upland marsh areas, and native replantings to attract a diversity of aquatic life and birds.
It was the first wetlands enhancement project NJMC managed... “In 1999, the New Jersey
Meadowlands Commission acquired 63 acres of the site known as the Western Brackish Marsh
and 77 acres of the site known as the Eastern Brackish Marsh.”

Response: See response to Comment #244.
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Codes Specific Soil Series
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